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(54) ORGANIC ELECTROLUMINESCENT ELEMENT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently emit the blue light with excellent reliability by 
including a hole injection transporting compound and/or an electron injection transporting 
compound included in a hole transfer layer and/or an electron transfer layer as a host 
compound in a blue light emitting layer. 

SOLUTION: As a host compound to be included in a blue light emitting layer, a compound, which 
emits the blue light, such as a phenylanthracene derivative is desirably used. In the case where 
the host material of the blue light emitting layer does not have the blue light emitting 
characteristic, a dopant can be used so as to change the light emitting characteristic for blue 
light emission, and as a dopant, a styryl group amine compound or the like is used. As the blue 
light emitting layer, a mixture layer of an electron injection and transfer compound (A) and a 
hole injection and transfer compound (B) can be used. In this case, the component A and the 
component B can be mixed evenly, or distributed in the film thickness direction so that 
concentration of the component B is higher at a hole transfer layer side and that concentration 
of the component A is higher at the electron transfer layer side. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The organic EL device with which it has a luminous layer, and the hole transportation 
layer and/or electron transport layer which adjoin this luminous layer, and is constituted above 
one layer in which said luminous layer contains a blue luminous layer, or two-layer, and said blue 
luminous layer contains the hole impregnation transportability compound and/or electron 
injection transportability compound in said hole transportation layer and/or an electron transport 
layer as a host compound. 

[Claim 2] The organic EL device of claim 1 which is the compound in which a host compound 
carries out blue luminescence. 

[Claim 3] The organic EL device of claim 2 with which a host compound is chosen from a phenyl 
anthracene derivative. 

[Claim 4] The organic EL device of claim 1 which contains a dopant and carries out blue 
luminescence by the dopant. 

[Claim 5] The organic EL device of claim 1 whose blue luminous layer it has a hole transportation 
layer and an electron transport layer, and is a mixolimnion of the hole impregnation 
transportability compound in said hole transportation layer and an electron transport layer, and 
an electron injection transportability compound. 

[Claim 6] The organic EL device of claim 5 whose blue luminous layer is a mixolimnion of a 
phenyl anthracene derivative and the third class amine of aromatic series. 
[Claim 7] The organic EL device of claims 5 or 6 with uniform concentration distribution of the 
hole impregnation transportability compound in a mixolimnion and an electron injection 
transportability compound. 

[Claim 8] The hole impregnation transportability compound and electron injection transportability 
compound in a mixolimnion have concentration distribution in the direction of thickness, the 
concentration of a hole impregnation transportability compound is high at a hole transportation 
layer side, and it is the organic EL device of claims 5 or 6 with the high concentration of an 
electron injection transportability compound at an electron transport layer side. 
[Claim 9] One organic EL device of claims 5-8 which are the mixolimnions by which the dopant 
was furthermore doped. 

[Claim 10] One organic EL device of claims 5-9 which carry out blue luminescence by the whole 
mixolimnion. 

[Claim 1 1] One organic EL device of claims 1-10 with which the component of the cathode 
established in an electron transport layer side contains at least one sort of compounds chosen 
from the halogenide and oxide of alkali metal. 

[Claim 12] The organic EL device of claim 1 1 with which the component of cathode contains at 
least one sort of compounds chosen from the halogenide of Rb and Cs. 

[Claim 13] The organic EL device with which it has cathode, the luminous layer more than one 
layer containing a blue luminous layer, or two-layer, a hole transportation layer and/or an 
impregnation layer, and an anode plate, and the component of said cathode contains at least one 
sort of compounds chosen from the halogenide and oxide of alkali metal. 

[Claim 14] The organic EL device of claim 13 which contains a phenyl anthracene derivative as a 
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compound in which a blue luminous layer carries out blue luminescence. 

[Claim 15] The organic EL device of claims 13 or 14 with which hole transportation and/or an 
impregnation layer contain the third class amine of aromatic series. 

[Claim 16] The organic EL device of claim 15 with which the third class amine of aromatic series 
is chosen from the compound expressed with a formula (1) and a formula (2). 
[Formula 1] 

(R3)rJS s f=\ fi y-(R 4 )r4 

L (R 5 )r5 (Re)re V ) 

(D 






(RlKr*— ^ \s=/ (R 2 )r2 

In [type (1) R1, R2, R3, and R4 An aryl group, an alkyl group, an alkoxy group, an aryloxy group, 
or a halogen radical is expressed, respectively. r1, r2, r3, and r4 It is the integer of 0-5, 
respectively, and r1, r2, r3, and r4 may combine mutually R1 comrades which adjoin at the time 
of two or more integers, R2 comrades, R3 comrades, and R4 comrades, respectively, and they 
may form a ring, respectively. R5 And R6 Expressing an alkyl group, an alkoxy group, the amino 
group, or a halogen radical, respectively, r5 and r6 are the integers of 0-4, respectively.] 
[Formula 2] 

(Roi)roi— / 0~ f Ro4)ro4 

N— 0-0-N s _^ ( 2) 

(Ro 2 )ro*— X^ 4 

Ro3> r 03 

In [type (2), phi expresses a phenylene group, and R01, R02, R03, and R04 are an alkyl group, an 
aryl group, a diaryl amino aryl group, and [Formula 3], respectively. 

\ 



-N^ — N 




y R014 

R 0 12 , \J~ U s *S*tf 

R015 

(a-2) 

Roii> Roi2* Roia^ Roi4> R015* Roie** «fctfRoi7^ 

Expressing whether it is ********, at least one of R01-the R04 expresses a diaryl amino aryl 
group or the above (a-1) of - (a-3), and either. r01, r02, r03, and r04 are the integers of 0-5, 
respectively, and r01+r02+r03+r04 are one or more integers. When r01, r02, r03, and r04 are two 
or more integers, respectively, it may join together mutually, respectively and R01 adjoining 
comrades, R02 comrades, R03 comrades, and R04 comrades may form a ring.] 
[Claim 17] The organic EL device of claims 15 or 16 with which it has a hole impregnation layer 
and a hole transportation layer, the hole impregnation layer by the side of an anode plate 
contains the compound expressed with a formula (2), and the hole transportation layer by the 
side of a luminous layer contains the compound expressed with a formula (1). 
[Claim 18] One organic EL device of claims 1-17 which have the luminous layer of at least one 
layer in which luminescence wavelength differs from this other than a blue luminous layer. 
[Claim 19] The organic EL device of claim 18 whose luminous layer of at least one layer from 
which a blue luminous layer differs in luminescence wavelength is a mixolimnion of a hole 
impregnation transportability compound and an electron injection transportability compound. 
[Claim 20] The organic EL device of claim 19 which is the mixolimnion by which the dopant was 
furthermore doped. 
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[Claim 21] One organic EL device of claims 18-20 which have a two-layer luminous layer. 
[Claim 22] One organic EL device of claims 18-20 which have the luminous layer of three layers. 
[Claim 23] The organic EL device of claims 21 or 22 which carry out white luminescence. 
[Claim 24] One organic EL device of claims 1-23 which modulate the luminescent color 
combining this color filter using a color filter. 

[Claim 25] The organic EL device of claim 24 which counters mutually and with which at least 
one side has the electrode of a transparent pair, the organic layer which contains said luminous 
layer in inter-electrode [ of this pair ] is pinched, and said color filter is installed in the 
transparent electrode side of the electrode of this pair. 

[Claim 26] The organic EL device of claim 24 with which each consists of two or more 
electrodes, and it crosses mutually, and it has XY matrix type electrode of a pair at least with 
transparent one side arranged in the location which counters, and the organic layer which 
contains said luminous layer in inter-electrode [ crossing / said ] is pinched, the amount of this 
intersection forms a pixel, and said color filter is installed in the transparent electrode side of 
this pixel. 

[Claim 27] The organic EL device of claim 26 with which it is the periphery of said pixel and the 
black matrix is installed near the installation part of said color filter. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to an organic electroluminescence 

(electroluminescence) component. 

[0002] 

[Description of the Prior Art] An organic EL device is a component which emits light using 
emission (fluorescence and phosphorescence) of the light at the time of making an exciton 
(exciton) generate and this exciton deactivating by having the configuration whose thin film 
containing a fluorescence organic compound was pinched in cathode and an anode plate, and 
making an electron and an electron hole pour in and recombine with a thin film. 
[0003] An organic EL device is 100 - 100,000 cd/m2 at the low battery not more than 10V. Field 
luminescence of high brightness of extent is possible. Moreover, luminescence from blue to red 
is possible by choosing the class of fluorescent material. 

[0004] On the other hand, the trouble of an organic EL device is that a luminescence life is short 
and preservation endurance and dependability are low, and is the physical change (ununiformity- 
ization of an interface arises by crystal domain growth etc., and it becomes the cause of 
degradation, the short circuit, and dielectric breakdown of the charge impregnation ability of a 
component.) of (1) organic compound as this cause. If especially a with a molecular weight of 500 
or less low molecular weight compound is used, an appearance and growth of crystal grain will 
take place, and membranous will fall remarkably. Even if ruined, an appearance and growth of 
remarkable crystal grain take place, decline in luminous efficiency and leak of a current are 
caused, and it stops moreover, emitting light. Moreover, it also becomes the cause of the dark 
spot which is the partial nonluminescent section. 

[0005] (2) Oxidation and exfoliation of cathode (although Na-K-Li-Mg-calcium-aluminum etc. 
has been used for cathode as a small metal of a work function in order to make impregnation of 
an electron easy, as for these metals, it reacts with the moisture in atmospheric air, and oxygen, 
or exfoliation with an organic layer and cathode takes place, and charge impregnation becomes 
impossible) When membranes are especially formed on a spin coat etc. using a high molecular 
compound etc., the residual solvent and moisture, and decomposition product at the time of 
membrane formation promote oxidation reaction of an electrode, exfoliation of an electrode takes 
place, and the partial nonluminescent section is produced. 

[0006] (3) Luminous efficiency is low and there is much calorific value (since a current is passed 
in an organic compound, an organic compound must be put on the bottom of high field strength, 
and generation of heat is not escaped.). Degradation and destruction of a component take place 
by melting, crystallization, the pyrolysis, etc. of an organic compound for the heat 
[0007] (4) Photochemistry-change, electrochemical change, etc. of an organic compound layer 
(the organic substance deteriorates by passing a current to the organic substance, defects, such 
as a current trap and an exciton trap, are produced, and component degradation of the rise of 
driver voltage, a fall of brightness, etc. takes place.) are mentioned. 

[0008] Although an organic EL device enables implementation of multicolor luminescence as 
mentioned above, the laminating mold white luminescence organic EL device is proposed as a 
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thing corresponding to the formation of multicolor luminescence of an organic EL device 
[Yoshiharu Sato, Shingaku Giho, and OME-94-78 (1995-03)]. The luminous layer in this case 
carries out the laminating of the red luminous layer which doped the red fluorochrome (P-660, 
DCM1) to the green luminous layer and tris (8-quinolinolato) aluminum using the blue luminous 
layer which used the zincky oxazole complex, and tris (8-quinolinolato) aluminum. 
[0009] Moreover, previously, as a thing aiming at multicolor luminescence, with the above 
components, since the degree of freedom of adjustment of material selection or the luminescent 
color is restricted greatly, this invention person etc. has proposed the technique which carries 
out multicolor luminescence by addition of a dopant (WO 98/No. 08360). It is changing a mixing 
ratio and a dopant kind, the luminescence property is changed, and, specifically, multicolor 
luminescence is enabled. [ in / the dopant of rubrene or a coumarin derivative is added to a 
mixolimnion with an N'-tetrakis-(3-biphenyl-1-IRU) benzidine, and / tris (8-quinolinolato) 
aluminum, N, N, N\ and / a mixolimnion ] 

[0010] However, the luminescent color indicated concretely there does not correspond to red - 
green, and does not correspond to blue. 

[0011] Then, although to be stabilized and to obtain the blue luminescent color is desired, there 
is a characteristic problem which accompanies it and selection of the various ingredients 
combined only not only in luminescent material is needed. 
[0012] 

[Problem(s) to be Solved by the Invention] Blue luminescence light is offering the organic EL 
device excellent in the dependability acquired efficiently, and the purpose of this invention is 
offering a long lasting organic EL device by high brightness possible [ the correspondence to 
multicolor luminescence which includes blue luminescence further ]. Furthermore, production of 
a multicolor luminescence organic electroluminescence display is offering the organic EL device 
which becomes possible by combining a color filter further taking advantage of the outstanding 
property. 
[0013] 

[Means for Solving the Problem] Such a purpose is attained by following this invention. 

(1) The organic EL device with which it has a luminous layer, and the hole transportation layer 
and/or electron transport layer which adjoin this luminous layer, and is constituted above one 
layer in which said luminous layer contains a blue luminous layer, or two-layer, and said blue 
luminous layer contains the hole impregnation transportability compound and/or electron 
injection transportability compound in said hole transportation layer and/or an electron transport 
layer as a host compound. 

(2) The organic EL device of the above (1) which is the compound in which a host compound 
carries out blue luminescence. 

(3) The organic EL device of the above (2) with which a host compound is chosen from a phenyl 
anthracene derivative. 

(4) The organic EL device of the above (1) which contains a dopant and carries out blue 
luminescence by the dopant. 

(5) The organic EL device of the above (1) whose blue luminous layer it has a hole transportation 
layer and an electron transport layer, and is a mixolimnion of the hole impregnation 
transportability compound in said hole transportation layer and an electron transport layer, and 
an electron injection transportability compound. 

(6) The organic EL device of the above (5) whose blue luminous layer is a mixolimnion of a 
phenyl anthracene derivative and the third class amine of aromatic series. 

(7) The above (5) with uniform concentration distribution of the hole impregnation 
transportability compound in a mixolimnion and an electron injection transportability compound, 
or (6) organic EL devices. 

(8) the hole impregnation transportability compound and electron injection transportability 
compound in a mixolimnion — the direction of thickness — concentration distribution — having 
— a hole transportation layer side — the concentration of a hole impregnation transportability 
compound — high — an electron transport layer side — the above (5) with the high 
concentration of an electron injection transportability compound, or the organic EL device of (6). 
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(9) One organic EL device of above-mentioned (5) - (8) which is the mixolimnion by which the 
dopant was furthermore doped. 

(10) One organic EL device of above-mentioned (5) - (9) which carries out blue luminescence by 
the whole mixolimnion. 

(11) One organic EL device of above-mentioned (1) - (10) with which the component of the 
cathode established in an electron transport layer side contains at least one sort of compounds 
chosen from the halogenide and oxide of alkali metal. 

(12) The organic EL device of the above (11) with which the component of cathode contains at 
least one sort of compounds chosen from the halogenide of Rb and Cs. 

(13) The organic EL device with which it has cathode, the luminous layer more than one layer 
containing a blue luminous layer, or two-layer, a hole transportation layer and/or an impregnation 
layer, and an anode plate, and the component of said cathode contains at least one sort of 
compounds chosen from the halogenide and oxide of alkali metal. 

(14) The organic EL device of the above (13) which contains a phenyl anthracene derivative as a 
compound in which a blue luminous layer carries out blue luminescence. 

(15) The above (13) whose hole transportation and/or impregnation layer contain the third class 
amine of aromatic series, or (14) organic EL devices. 

(16) The organic EL device of the above (15) with which the third class amine of aromatic series 
is chosen from the compound expressed with a formula (1) and a formula (2). 

[0014] 
[Formula 4] 

( R 3)r3Ts s / == \ ^"( R 4)r4 

(D 



(Rl)r 



[0015] In [type (1) R1, R2, R3, and R4 An aryl group, an alkyl group, an alkoxy group, an aryloxy 
group, or a halogen radical is expressed, respectively. r1, r2, r3, and r4 It is the integer of 0-5, 
respectively, and r1, r2, r3, and r4 may combine mutually R1 comrades which adjoin at the time 
of two or more integers, R2 comrades, R3 comrades, and R4 comrades, respectively, and they 
may form a ring, respectively. R5 And R6 Expressing an alkyl group, an alkoxy group, the amino 
group, or a halogen radical, respectively, r5 and r6 are the integers of 0-4, respectively.] 
[0016] 
[Formula 5] 

(Roi)r 0 i— CX^ ^jK R w)'04 

N— 0-0-N ( 2) 




(Ro2)r 02 -^jf XjH" R o3>ro3 



[0017] In [type (2), phi expresses a phenylene group, and R01, R02, R03, and R04 are an alkyl 
group, an aryl group, a diaryl amino aryl group, and [0018], respectively. 
[Formula 6] 
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^015 RoiS 



(a-1) (a-2) ' (a-3) 

(^^7^ Roii^ Roia^ Roi4^ RoiS" Roie**^ t/Roi?i* n 

[0019] Expressing whether it is ********, at least one of R01-the R04 expresses a diaryl amino 
aryl group or the above (a-1) of - (a-3), and either. r01, r02, r03, and r04 are the integers of 0-5, 
respectively, and r01+r02+r03+r04 are one or more integers. When r01, r02, r03, and r04 are two 
or more integers, respectively, it may join together mutually, respectively and R01 adjoining 
comrades, R02 comrades, R03 comrades, and R04 comrades may form a ring.] 

(17) The above (15) whose hole transportation layer by the side of a luminous layer have a hole 
impregnation layer and a hole transportation layer, the hole impregnation layer by the side of an 
anode plate contains the compound expressed with a formula (2), and contains the compound 
expressed with a formula (1), or (16) organic EL devices. 

(18) One organic EL device of above-mentioned (1) - (17) which has the luminous layer of at 
least one layer in which luminescence wavelength differs from this other than a blue luminous 
layer. 

(19) The organic EL device of the above (18) whose luminous layer of at least one layer from 
which a blue luminous layer differs in luminescence wavelength is a mixolimnion of a hole 
impregnation transportability compound and an electron injection transportability compound. 

(20) The organic EL device of the above (19) which is the mixolimnion by which the dopant was 
furthermore doped. 

(21) One organic EL device of above-mentioned (18) - (20) which has a two-layer luminous 
layer. 

(22) One organic EL device of above-mentioned (18) - (20) which has the luminous layer of 
three layers. 

(23) The above (21) which carries out white luminescence, or (22) organic EL devices. 

(24) One organic EL device of above-mentioned (1) - (23) which modulates the luminescent 
color combining this color filter using a color filter. 

(25) The organic EL device of the above (24) which counters mutually and with which at least 
one side has the electrode of a transparent pair, the organic layer which contains said luminous 
layer in inter-electrode [ of this pair ] is pinched, and said color filter is installed in the 
transparent electrode side of the electrode of this pair. 

(26) The organic EL device of the above (24) with which each consists of two or more 
electrodes, and it crosses mutually, and it has XY matrix type electrode of a pair at least with 
transparent one side arranged in the location which counters, and the organic layer which 
contains said luminous layer in inter-electrode [ crossing / said ] is pinched, the amount of this 
intersection forms a pixel, and said color filter is installed in the transparent electrode side of 
this pixel. 

(27) The organic EL device of the above (26) with which it is the periphery of said pixel and the 
black matrix is installed near the installation part of said color filter. 

[0020] 

[Embodiment of the Invention] Hereafter, this invention is explained to a detail. The compound 
which has the blue luminous layer which uses as a host ingredient the hole impregnation 
transportability compound and/or electron injection transportability compound in the hole 
transportation layer which adjoins a luminous layer, and/or an electron transport layer, and has a 
blue luminous layer again, or is chosen from the chloride and oxide of alkali metal as a cathode 
material is used for the organic EL device of this invention. Preferably, it has these 
configurations and, as for a blue luminous layer, it is desirable that it is the mixolimnion of the 
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aforementioned hole impregnation transportability compound and an electron injection 
transportability compound. Furthermore, it explains in full detail. 

[0021] The organic EL device of <blue luminous layer> this invention has a blue luminous layer. 
As a compound in this case which carries out blue luminescence, a phenyl anthracene derivative 
is used preferably. These are indicated by JP,8-1 2600,A. Especially, the compound expressed 
with a formula (A) as a phenyl anthracene derivative is desirable. 
A1 -L-A2 (A) 

[0022] It sets at a ceremony (A) and is A1 . And A2 A monochrome (alt.permutation phenyl) 
anthryl radical or a JI (alt.permutation phenyl) anthryl radical is expressed respectively, and 
these may be the same or may differ. L expresses single bond or the connection radical of 
bivalence. 

[0023] A1 and A2 The monochrome (alt.permutation phenyl) phenyl anthryl radical or JI 
(alt.permutation phenyl) phenyl anthryl radical expressed has an aryl group, a complex ring 
radical, or an aryl ethenyl radical in the 2nd place of a phenyl group, or the 6th place (it is the 
ortho position to the joint location to an anthracene ring). Moreover, you may have a substituent 
in addition to the ortho position, an alkyl group, an aryl group, an aryl ethenyl radical, an alkoxy 
group, the amino group, etc. may be mentioned as a substituent in the case of having a 
substituent, and these substituents may be permuted further. About these substituents, it 
mentions later. 

[0024] Moreover, as for the joint location of the phenyl group in an anthracene ring, it is 

desirable that they are the 9th place of an anthracene ring and the 10th place. 

[0025] In a formula (A), although L expresses the radical of single bond or bivalence, the arylene 

radical between which you may be placed by the alkylene group etc. as a radical of the bivalence 

expressed with L is desirable. About such an arylene radical, it mentions later. 

[0026] Also in the phenyl anthracene derivative shown by the formula (A), what is shown by the 

formula (A-1) and the formula (A-2) is desirable. 

[0027] 

[Formula 7] 




(A-1) 



(A-2) 



[0029] It sets at a ceremony (A-1), and is Ar1 -Ar4. A hydrogen atom, an aryl group, a complex 
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ring radical, or an aryl ethenyl radical is expressed respectively, and it is Ar1 . And Ar2 On the 
other hand, it is Ar3 to a row at least. And Ar4 At least one side is an aryl group, a complex ring 
radical, or an aryl ethenyl radical respectively. R51 and R52 express an alkyl group, an aryl group, 
an aryl ethenyl radical, an alkoxy group, or the amino group respectively, and these may be the 
same or may differ. p1 and p2 express the integer of 0-3 respectively, and when p1 and p2 are 
two or more integers respectively, R51 comrades and R52 comrades may be respectively the 
same, or may differ from each other. R53 expresses an alkyl group or an aryl group, and p3 
expresses the integer of 0-3 respectively. When p3 is two or more integers, R53 may be 
respectively the same or may differ. L1 Single bond or an arylene radical may be expressed and, 
as for an arylene radical, an alkylene group, -O- -S-, or -NR- (here, R expresses an alkyl group 
or an aryl group.) may intervene. 

[0030] It sets at a ceremony (A-2), and is Ar5. And Ar6 A hydrogen atom, an aryl group, a 
complex ring radical, or an aryl ethenyl radical is expressed respectively, and it is Ar5. And Ar6 
At least one side is an aryl group, a complex ring radical, or an aryl ethenyl radical. R54 
expresses an alkyl group, an aryl group, an aryl ethenyl radical, an alkoxy group, or the amino 
group respectively, and these may be the same or may differ. p4 expresses the integer of 0-3 
respectively, and when p4 is two or more integers respectively, R54 comrades may be 
respectively the same or may differ. R55 expresses an alkyl group or an aryl group, and p5 
expresses the integer of 0-4 respectively. When p5 is two or more integers, R55 may be 
respectively the same or may differ. L2 Single bond or an arylene radical may be expressed and, 
as for an arylene radical, an alkylene group, -O- -S-. or -NR- (here, R expresses an alkyl group 
or an aryl group.) may intervene. L2 may express single bond or an arylene radical, and, as for an 
arylene radical, an alkylene group, -O- -S- or -NR- (here, R expresses an alkyl group or an aryl 
group.) may intervene. 

[0031] Ar1 -Ar4 And as an aryl group expressed with R51-R53, the thing of carbon numbers 6- 
20 may be desirable, and may have substituents, such as a phenyl group and a tolyl group, 
further. Specifically, a phenyl group, a tolyl group (o- m- p-), a pyrenyl radical, a naphthyl group, 
an anthryl radical, a biphenyl radical, a phenyl anthryl radical, a tolyl anthryl radical, etc. are 
mentioned. 

[0032] Ar1 -Ar4 As a complex ring radical expressed A furil radical, a benzofuril radical, a thienyl 
group, a bithienyl radical, a benzothienyl group, A pyrrolyl radical, N-allyl compound pyrrolyl 
radical, an indolyl radical, a pyridyl radical, a bipyridyl radical, A quinolyl radical, a quinoxalyl 
radical, an oxazole radical, a benzooxazole radical, An oxadiazole radical, a thiazole radical, a 
benzothiazole radical, a thiadiazole radical, an imidazole group, etc. are desirable. Further You 
may have substituents, such as a with a carbon number of 42 or less aryl group, a with a carbon 
number of 12 or less alkyl group, an alkoxy group, an aryloxy radical, an amino group, a cyano 
group, and a nitro group. Specifically, a phenyl group, a biphenyl (o- m- p-) radical, a naphthyl 
group (1 2), a methyl group, an ethyl group, a propyl group, butyl, a methoxy group, an ethoxy 
radical, a phenoxy group, a tolyl group (o-, m- p-) f etc. are mentioned as a substituent. 
[0033] As Ar1 -Ar4 and an aryl ethenyl radical expressed with R51 and R52, 2-phenyl ethenyl 
radical, 2, and 2-diphenyl ethenyl radical etc. may be desirable, and may have substituents, such 
as an aryl group, an alkyl group, an alkoxy group, an aryloxy radical, an amino group, a cyano 
group, and a nitro group, further. Specifically, a phenyl group, a biphenyl (o- m- p-) radical, a 
naphthyl group (1 2), a methyl group, an ethyl group, a propyl group, butyl, a methoxy group, an 
ethoxy radical, a phenoxy group, a tolyl group (o- m- p-) f etc. are mentioned as a substituent. 
[0034] As an alkyl group expressed with R51-R53, you may have branching also by the shape of 
a straight chain, and the alkyl group which is not permuted [ the permutation of 1-4 or ] is 
desirable to carbon numbers 1-10 and a pan. Especially, the alkyl group which is not permuted 
[ of carbon numbers 1-4 ] is desirable, and a methyl group, an ethyl group, a propyl group (n- i-), 
butyl (n- i- s- t-), etc. are specifically mentioned. 

[0035] As an alkoxy group expressed with R51 and R52, the thing of 1-6 has the desirable 
carbon number of an alkyl group part, and a methoxy group, an ethoxy radical, etc. are 
specifically mentioned. The alkoxy group may be permuted further. 

[0036] Although the amino group expressed with R51 and R52 has a substituent also in no 
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permuting, it is desirable to have a substituent and alkyl groups (a methyl group, ethyl group, 
etc.), aryl groups (phenyl group etc.), etc. are mentioned as a substituent in this case. 
Specifically, a diethylamino radical, a diphenylamino radical, the JI (m-tolyl) amino group, etc. are 
mentioned. 

[0037] In a formula (A-1), respectively, p1 and p2 express the integer of 0, or 1-3, and it is 
especially desirable that it is 0-2. As for R51 and R52, it is desirable that p1 and p2 are a methyl 
group and a phenyl group respectively when it is especially 1 or 2, the integer of 1-3 and. 
[0038] In a formula (A-1), respectively, p3 expresses the integer of 0-3, and it is especially 
desirable that it is 0-2. As for R53, it is desirable that p3 is a methyl group and a phenyl group 
respectively when it is especially 1 or 2, the integer of 1-3 and. 

[0039] In a formula (A-1), when R51-R53 may be the same, or you may differ and two or more 
R51, R52, and R53 exist respectively, R51 comrades, R52 comrades, and R53 comrades may be 
respectively the same, or may differ from each other. 

[0040] It sets at a ceremony (A-1), and is L1. Single bond or an arylene radical is expressed. L1 
As an arylene radical expressed, having not permuted is desirable, and what the arylene radical 
beyond others, two pieces, or it specifically connected directly is mentioned. [ radicals /, such as 
a phenylene group, a biphenylene radical and anthrylene group, / usual / arylene ] L1 If it carries 
out, a single bond, p-phenylene group, 4, and 4'-biphenylene radical etc. is desirable. 
[0041] Moreover, L1 An alkylene group, -0-, -S- or -NR- may intervene, and two pieces 
thru/or the arylene radical beyond it may connect the arylene radical expressed. Here, R 
expresses an alkyl group or an aryl group. A methyl group, an ethyl group, etc. are mentioned as 
an alkyl group, and a phenyl group etc. is mentioned as an aryl group. A1 besides the above- 
mentioned phenyl group with an aryl group desirable especially, and A2 you may be — further 
a phenyl group — A1 Or A2 You may permute. Moreover, as an alkylene group, a methylene 
group, ethylene, etc. are desirable. The example of such an arylene radical is shown below, 
[0042] 
[Formula 9] 
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-o-o- 

-Q^O^-CH,-^— 
Ph 




-Q-A-O- 




-o^-o- 

[0043] Next, R51 or R52 if a formula (A-2) is explained, [ in / on a formula (A-2) and / in R54 / 
a formula (A-1) ] Moreover, for R55, R53 and p4 in a formula (A-1) are [ p1 or p2 in a formula 
(A-1), and ] L2 further. It is synonymous with L1 in a formula (A-1) respectively, and the same is 
said of a desirable thing. 

[0044] Moreover, in a formula (A-2), respectively, p5 expresses the integer of 0-4, and it is 
desirable [ 5 ] especially that it is 0-2. As for R55, it is desirable that p5 is a methyl group and a 
phenyl group respectively when it is especially 1 or 2, the integer of 1-3 and. 
[0045] In a formula (A-2), when R54 and R55 may be the same, or you may differ and two or 
more R54 and R55 exist respectively, R54 comrades and R55 comrades may be respectively the 
same, or may differ from each other. 

[0046] It sets at a ceremony (A-1), and is Ar1. And Ar2 On the other hand, it is Ar3 at least And 
Ar4 It is desirable that at least one side is a phenyl group, a biphenyl radical, a terphenyl radical, 
a styryl radical, a phenyl styryl radical, a diphenyl styryl radical, a thienyl group, a methyl thienyl 
group, a phenyl thienyl group, or a phenyl bithienyl radical. Furthermore, it is Ar1. And Ar2 On the 
other hand, it is Ar3 at least. And Ar4 At least one side is a phenyl group, a biphenyl radical, or a 
terphenyl radical, and it is L1. It is desirable that it is single bond. 

[0047] It sets at a ceremony (A-2), and is Ar5. And Ar6 It is desirable that at least one side is a 
phenyl group, a biphenyl radical, a terphenyl radical, a styryl radical, a phenyl styryl radical, a 
diphenyl styryl radical, a thienyl group, a methyl thienyl group, a phenyl thienyl group, or a phenyl 
bithienyl radical. Furthermore, it is Ar5. And Ar6 At least one side is a phenyl group, a biphenyl 
radical, or a terphenyl radical, and it is L2. It is desirable that it is single bond. 
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[0048] Although the compound expressed with a formula (A-1) and a formula (A-2) is illustrated 
below, this invention is not limited to these. When the combination of a formula and a radical 
shows here and R32-37 grade shows collectively, only a substituent shall be shown and -H 
shows altogether at the time of a hydrogen atom. Moreover, a cable address shall be shown 
timely (in addition, Toly is a tolyl group). 
[0049] 

[Formula 10] 

R S2 R3S F Jj2 f R 43 

Has Ar 4 ^ £ \ A Ar 2 R 1S 

R37 «36 R47 R«46 



[0050] 

[Formula 1 1] 

No. Art Ar 2 


Ar 3 


Ar 4 


R13 


Hu 


Ria 


R23 


R 2 4 R?5 


F*32-37 


R42-47 


1-1 


— Ph 


— H 


— Ph 


— H 


— H 


— H 


-H 


— H 


— H — H 


— H 


— H 


1-2 


-Ph 


-H 


— Ph 


— H 


-Ph 


— H 


— H 


-Ph 


-H — H 


-H 


-H 


1-3 


-Ph 


— H 


-Ph 


— H 


— H 


-Ph 


— H 


-H 


— Ph — H 


-H 


— H 


1-4 


-Ph 


— H 


— Ph 


— H 


-H 


— H 


-Ph 


— H 


-H -Ph 


-H 


-H 


1*5 


-Ph 


-H 


— Ph 


— H 


-Me 


— H 


— H 


-Me 


-H -H 


— H 


— H 


1-e 


— Ph 


— H 


— Ph 


— H 


— H 


-M. 


— H 


— H 


-Me -H 


— H 


— H 


1-7 


— Ph 


-H 


— Ph 


— H 


— H 


— H 


—Mo 


— H 


-H -Me 


— H 


— H 


1-8 


— Ph 


— H 


-Ph 


— H 


— H 


-OPh 


— HI 


-H 


— OPh — H 


-H 


-H 


1-9 


— Ph 


— H 


-Ph 


— H 


— H 


-OMe 


— H 


— H 


—OWe — H 


— H 


-H 


1-10 


— Ph 


— H 


— Ph 


— H 


-H 


-©-We 


— H 


— H 


-©-Me — H 


-H 


— H 


1-11 


-Ph 


— H 


— Ph 


— H 


— H 


-p-Bph 


-H 


-H 


— p-Bph — H 


-H 


— H 


1-12 


— Ph 


-H 


— Ph 


— H 


— H 


— m-Bph 


— H 


— H 


-m-Bph — H 


-H 


-H 


1-13 


-Ph 


-H 


— Ph 


— H 


-H 


-O-Bph 


-H 


-H 


— O-Bph — H 


— H 


-H 


1-14 


— Ph 


-H 


— Ph 


— H 


-H 


-NPh 2 


-H 


-H 


-NPh 2 -H 


— H 


— H 


1-15 


-Ph 


-H 


-Ph 


— H 


— H 


-N<Toty> 2 


-H 


-H 


-N(Toly) 2 -H 


-H 


— H 


1-16 


-Ph 


— H 


— Ph 


— H 


— H 




— H 


— H 




-H 


— H 


1-17 


-Ph- 


— H 


-Ph 


— H 


-H 




-H 


-H 




— H 


— H 
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No. 


Ar, 


Ar 2 


Af 3 


Ar 4 


All 






*23 


R 24 R 26 F 


'32-37 


^42-47 


1-18 


— Ph 


— Ph 


— Ph 


— Ph 


— H 


-H 


— H 


— H 


-H 


— H 


— H 


-H 


1-19 


-Ph 


-Ph 


-Ph 


— Ph 


— Ph 


-H 


— H 


— p h 


— H 


— H 


-H 


— H 


1-20 


-Ph 


— Ph 


— Ph 


— Ph 


-H 


-Ph 


— H 


-H 


— Ph 


— H 


-H 


-H 


1-21 


-Ph 


— Ph 


-Ph 


-Ph 


— H 


-H 


-Ph 


-H 


— H 


— Ph 


— H 


— H 


1-22 


— Ph 


-Ph 


— Ph 


— Ph 


-Me 


-H 


— H 


-Me 


— H 


— H 


-H 


-H 


1-23 


— Ph 


— Ph 


-Ph 


— Ph 


— H 


-Me 


— H 


— H 


-Me 


-H 


-H 


— H 


1-24 


-Ph 


-Ph 


— Ph 


— Ph 


— H 


-H 


-Me 


— H 


-H 


-Me 


— H 


— H 


1-25 


— Ph 


— Ph 


— Ph 


— Ph 


-H 


-OPh 


-H 


— H 


-OPh 


— H 


-H 


— H 


1-26 


-Ph 


— Ph 


— Ph 


— Ph 


— H 


— OMe 


-H 


— H 


-OM« 


— H 


— H 


— H 


1-27 


— Ph 


-Ph 


— Ph 


— Ph 


-H 


--©-Me 


-H - 




— H 


-H 


— H 


1-28 


-Ph 


— Ph 


-Ph 


-Ph 


-H 


— p-Bph 


— H 


-H 


-p-Bph 


-H 


-H 


— H 


1-29 


— Ph 


— Ph 


— Ph 


— Ph 


— H 


— m-Bph 


— H 


— H 


— m-Bph 


-H 


— H 


— H 


1-30 


— Ph 


— Ph 


-Ph 


-Ph 


-H 


— o-Bph 


— H 


-H 


—o-Bph 


— H 


-H 


— H 


1-31 


-Ph 


— Ph 


-Ph 


— Ph 


-H 


-NPhg 


— H 


-H 


-NPh 2 


— H 


-H 


— H 


1-32 


— Ph 


— Ph 


— Ph 


— Ph 


— H 


-NfTolyfe 


— H 


-H 


-N(Toly) 2 


— H 


— H 


— H 


1-33 


— Ph 


— Ph 


— Ph 


— Ph 


— H 


-©-^® 


► -H 


— H 




— H 


— H 


— H 


1-34 


— Ph 


-Ph 


-Ph 


-Ph 


— H 




► -H 


— H 




— H 


— H 


— H 
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No. 




Ar 2 


Ar 3 






R14 


R15 


R 23 


**4 i 


«25 


^32-37 


^42-47 


1-35 


-p-Bph 


— H 


—p-Bph 


— H 


— H 


-H 


-H 


— H 


— H 


-H 


-H 


— H 


1-36 


-p-Bph 


— H 


— p-Oph 


— H 


-Ph 


— H 


-H 


— Ph 


-H 


-H 


— H 


-H 


1-37 


—p-Bph 


— H 


—p-Bph 


— H 


-H 


-Ph 


-H 


-H 


-Ph 


— H 


-H 


— H 


1-38 


-p-Bph 


-H 


—p-Bph 


— H 


— H 


— H 


-Ph 


— H 


-H 


-Ph 


— H 


-H 


1-39 


— m-Bph 


-H 


—m-Bph 


— H 


-H 


— H 


— H 


— H 


— H 


—H 


— H 


—H 


1-40 


—m-Bph 


-H 


—m-Bph 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


-H 


-H 


1-41 


— m-Bph 


— H 


—m-Bph 


— H 


— H 


-Ph 


— H 


— H 


-Ph 


— H 


-H 


-H 


1-42 


— nvBph 


— H 


—m-Bph 


— H 


— H 


-H 


-Ph 


— H 


-H 


-Ph 


— H 


-H 


1-43 


—o-Bph 


-H 


—o-Bph 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-44 


—o-Bph 


-H 


—o-Bph 


— H 


— Ph 


-H 


— H 


— Ph 


-H 


— H 


-H 


-H 


1-45 


— o-Bph 


-H 


—o-Bph 


-H 


-H 


-Ph 


-H 


— H 


-Ph 


— H 


-H 


-H 


1*46 


—o-Bph 


— H 


—o-Bph 


-H 


— H 


— H 


— Ph 


~H 


— H 


-Ph 


— H 


— H 


1-47 


-p-Bph 


— H 


—p-Bph 


-H 


-H 


—o-Bph 


-H 


— H 


—o-Bph 


-H 


-H 


— H 


1-48 


—p-Bph 


-H 


—p-Bph 


— H 


— H 


-NPh 2 


-H 


-H 


-NPh 2 


— H 


— M 


— H 


1-49 


— p-Bph 


-H 


—p-Bph 


-H 


— H 


-N(Toly)* 


-H 


— H 


-N(Toly) 2 


— H 


— H 


— H 


1-50 


-p-Bph 


-H 


—p-Bph 


— H 


— H 






— H 




-H 


— H 


— H 


1-51 


-p-Bph 


-H 


-p-Bph 


— H 


— H 




»-H 


— H 




-H 


-H 


— H 



[0053] 

[Formula 14] 

R23 Ar 3\_/ \__./ Ar | / R 13 

R25 Ar 4 ^ i ( ) Ar 2 Ris 

^37 ^3**47 R46 




[0054] 

[Formula 15] 
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No. 


Ar, 


Ar 2 


Ar 3 


Ar 4 


^13 


R14 


R15 


R23 


R 24 


R 25 R 


32-37^42-47 


1-62 


-p-Bph 


— p-Bph 


-p-Bph 


-p-Bph 


— H 


-H 


-H 


— H 


— H 


— H 


— H -H 


1*53 


— p-Bph 


-p-Bph 


-p-Bph 


—p-Bph 


— Ph 


-H 


— H 


-Ph 


— H 


-H 


— H — H 


1-54 


-p-Bph 


-p-Bph 


-p-Bph 


—p-Bph 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H — H 


1-55 


-p-Bph 


-p-Bph 


-p-Bph 


—p-Bph 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— H — H 


1-56 


— m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


— H 


-H 


— H 


— H 


— H 


— H 


-H — H 


1-57 


—m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


— Ph 


-H 


— H 


— Ph 


— H 


— H 


— H — H 


1-58 


— m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


— H 


-Ph 


-H 


— H 


— Ph 


-H 


-H -H 


169 


—m-Bph 


—m-Bph 


—m-Bph 


-m-Bph 


— H 


-H 


-Ph 


-H 


— H 


-Ph 


— H — H 


1-BO 


—o-Bph 


— o-8ph 


—o-Bph 


—o-Bph 


— H 


-H 


— H 


-H 


— H 


— H 


— H -H 


1-61 


—o-Bph 


—o-Bph 


—o-Bph 


— o-Bph 


— Ph 


— H 


— H 


-Ph 


— H 


— H 


-H — H 


1-62 


-o-Bph 


—o-Bph 


—o-Bph 


—o-Bph 


— H 


-Ph 


— H 


— H 


— Ph 


— H 


— H — H 


1-63 


—o-Bph 


—o-Bph 


—o-Bph 


—o-Bph 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— H — H 


1-64 


-p-Bph 


—p-Bph 


-p-Bph 


—p-Bph 


-H 


— o-Bph 


— H 


-H 


—O-Bph 


— H 


— H — H 


1-65 


—p-Bph 


-p-Bph 


—p-Bph 


-p-Bph 


— H 


-NPh a 


— H 


— H 


-NPh 2 


— H 


— H — H 


1-66 


-p-Bph 


—p-Bph 


— p-Bph 


—p-Bph 


-H- 


-N<Toly) 2 


— H 


— H 


-N(Toly) 2 -H 


-H -H 


1-67 


—p-Bph 


—p-Bph 


-p-Bph 


—p-Bph 


-hM 


^© 


— H 


— H " 




>-H 


— H — H 


1-68 


—p-Bph 


-p-Bph 


—p-Bph 


—p-Bph 






-H 


— H" 




>_u 


i_ i_i 





-H 



H -H 



[0055] 

[Formula 16] 




R32 R33 P42 



— p-Tp = 





R37 R36R47 R46 



— p.O-Tp = 




[0056] 

[Formula 17] 
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No. 


Aty Ar 2 


Ar 3 


Ar 4 


"13 


R 14 


Bis 


^23 


R24 


f*2S 




R 42^7 


1-&9 


— p-Tp — p-Tp 


— p-Tp - 


-p-Tp 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


1-70 


-p-Tp -H 


— p-Tp 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


-H 


— H 


1-71 


-p-Tp -H 


— p-Tp 


-H 


-H 


-Ph 


-H 


— H 


— Ph 


— H 


— H 


— H 


1.72 


-O-Tp -H 


—p-Tp 


— H 


— H 


-H 


-Ph 


— H 


— H 


— Ph 


— H 


— H 


1-73 


-p-Tp -H 


—p-Tp 


— H 


— Ph 


-H 


-H 


— Ph 


— H 


— H 


— H 


-H 


1-74 


—p-Tp -CH 3 


-p-Tp - 


-CH 3 


— H 


— H 


-H 


-H 


— H 


— N 


-H 


-H 


1-75 


— m-Tp — m-Tp 


— m-Tp - 


-p-Tp 


-H 


— H 


-H 


-H 


-H 


~H 


— H 


— H 


1-76 


-m-Tp — K 


—m-Tp 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-77 


— O-Tp — o-Tp 


—o-Tp - 


-O-Tp 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-78 


—o-Tp — H 


—o-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-79 


— p,0-Tp — H 


— p,o-Tp 


— H 


— H 


— H 


— H 


— H 


- "H 


— n 


— H 


— n 


1-80 


— o>p-Tp —H 


— o.p-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 




1-81 


— p.m-Tp — H 


— p,m-Tp 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-B2 


— nn,p-Tp — H 


— m.p-Tp 


— H 


— H 


— H 


-H 


— H 


— H 


-H 


-H 


— H 


1 83 


~m,o-Tp — H 


— m,o-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


1-64 


— o,m-Tp — H 


— o.m-Tp 


— H 


— H 


— H 


-H 


-H 


— H 


— H 


— H 


— H 



[0057] 

[Formula 18] 

R32 R33 fj42 J 




[0058] 

[Formula 19] 

* r 1 Ar 2 



No. 



Ar a Ar 4 



flu R23 R24 R25 Raa-37 R42-47 



1-85 — Ph — H — Ph — H -H -H -H -H -H — H R 32 =Ph 

1-86 -Ph — H -Ph — H -H -H -H -H -H — H R 32 =PH 

R 37 «Ph 

1-87 -Ph -H -Ph -H — H -H -H -H -H — H Ra2»Ph 

R_6=Ph 



R 43 =Ph 

R4 3 -Ph 
R 4 efP* 

R 47 =Ph 



1-88 — Ph — Ph -Ph — Ph — H -H -H — H — H — H R32-Ph R 43 =Pb 

1-89 — Ph — Ph — Ph — Ph — H — H — H -H — H — H R 32 =Ph R^Ph 

R 37 «=Ph R 4 $=Ph 



1-90 — Ph — Ph — Ph — Ph — H — H -H — H 



— H R 3 2«Ph R 43 =Ph 
R 36 =Ph R 47 _Ph 



1-91 -Ph — H -Ph — H -H — H -H -H — H -H R 32 -Me R 4a =Me 

1-92 — Ph -H — Ph — H — H -H — H -H — H -H R^Me R^-Me 

R 37 *Me R^-Me 

1-93 — Ph — H — Ph -H — H -H -H — H -H — H R 32 =Me R 43 =Me 

R 3 6*Me R 47 =Me 

1-94 — Ph — Ph — Ph — Ph — H — H -H — H — H — H R^Me R 43 =Me 



1-95 — Ph -Ph — Ph — Ph — H — H — H -H — H — H R 32 =Me R 43 =Me 

R 37 «Me R 46 -Me 

1-96 — Ph — Ph — Ph — Ph — H — H — H -H — H — H R 32 =Me R 43 «Me 

R 36 *Me R 47 «Me 
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[0059] 

[Formula 20] 

^32 R33 ^42 ,R« 




-DS 



R37 Rig R47 R« 



[0060] 



Mo. 


Ari 


Ar 2 




Ar 4 


R13 


R14 


R15 


R23 


R 24 


R25 




R«-47 


1-97 


-St 


-H 


-St 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-98 


-St 


— H 


—St 


— H 


— Ph 


-H 


— H 


— Ph 


— H 


— H 


— H 


— H 


1-99 


—St 


— H 


—St 


— H 


— H 


— Ph 


— n 


— n 


rfl 


— Ph 


n 


n 


1-100 


—St 


— H 


—St 


— H 


— H 


— H 


— Ph 


— H 


— H 


— H 


— H 


— H 


1-101 


— SI 


-St 


-St 


-St 


— H 


-H 


-H 


— H 


-H 


— H 


— H 


— H 


1-102 


—St 


-St 


-St 


-St 


— Ph 


-H 


-H 


-Ph 


— H 


— H 


-H 


-H 


1-103 


-St 


-St 


-St 


-St 


— H 


-Ph 


— H 


— H 


— Ph 


— H 


-H 


-H 


1-104 


-St 


-SI 


-St 


-St 


-H 


— H 


-Ph 


-H 


— H 


— Ph 


— H 


-H 


1-105 


-St 


— H 


-St 


— H 


-H 


-St 


— H 


-H 


— H 


-St 


— H 


— H 


1-106 


-St 


— St 


-St 


-St 


— H 


-St 


-H 


— H 


-St 


-H 


-H 


-H 


1-107 


—PS 


— H 


-PS 


— H 


-H 


-H 


— H 


-H 


— H 


— H 


-H 


— H 


1-108 


-PS 


—PS 


-PS 


-PS 


— H 


— H 


-H 


-H 


— H 


-H 


— H 


— H 


1-109 


-PS 


— H 


—PS 


— H 


— H 


-Ph 


-H 


— H 


-Ph 


-H 


-H 


— H 


1-110 


— DS 


— H 


— DS 


— H 


-H 


— H 


-H 


— H 


— H 


-H 


-H 


— H 


1-111 


-DS 


— DS 


-DS 


-DS 


— H 


~H 


-H 


-H 


— H 


— H 


-H 


— H 


1-112 


— DS 


-H 


— DS 


-H 


— H 


-Ph 


-H 


-H 


-Ph 


— H 


— H 


— H 



[0061] 

[Formula 22] 

R32J R 3 3 R43 

R 25 Ar *4__^ \ / Ar 2 
R37 FJ3bR 4 7 R46 

[0062] 

[Formula 23] 
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NO. Ar, Ar 2 Af$ AT* Ria R.4 RlS Rg3 ^24 ^25 ^32-37 ^42-47 




[0063] 

[Formula 24] 

H32 R33 R42 R« 

R23 Af a\ / \ / Ar i / R ia 

R37 R3«R<7 R48 



[0064] 

[Formula 25] 

No. Ar, 


Ar 2 


Ar 3 


Ar„ 


R13 


R14 


R 16 


«23 


R24 


R25 


R32-37 R42-47 


1-121 -Ck 


— H 


S^CH 3 


— H 


— H 


— H 


— H 


— H 


_ H 


— H 


— H — H 


1-122 — 


— Ph 


S^CH 3 


-Ph 


— H 


— H 


— H 


~-H 


— H 


— H 


— H — H 


1 ' 123 ^CH 3 


-CH 3 




-CH 3 


— H 


— H 


— H 


— H 


— H 


— H 


— H — H 


1 ' 124 ^CH 3 


-p-Bph 


-fX 


-p-Bph 


— H 


-H 


— H 


— H 


— H 


-H 


-H -H 


1-126 — fl 


-p-Bph 




-p-Bph 


— H 


— H 


— H 


— H 


— H 


— H 


— H — H 


'- ,!7 -"O-CH, 


-CH 3 

— H 


S^CHg 


— H 
— H 


— H 

— H 


— H 
— Ph 


— H 
— H 


— H 
— H 


— H 

— Ph 


— H 
— H 


— H — H 
— H — H 


1-128 -^fl 

S"^CH 3 


S^CH 3 


^rx 

S^CH 3 


-/x 

S^CH 3 


— H 


-H 


— H 


— H 


— H 


— H 


— H — H 
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[0066] 

[Formula 27] 



No, 


Ah 


Ar 2 


Ar 3 


Ar 4 


Ar 5 


Ar 6 


Ar 7 


Ar 8 


2-1 


— Ph 


-H 


—Ph 


— H 


— Ph 


-H 


— Ph 


— H 


2-2 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


2-3 


m 


l_l 


— Ph 


— H 


— Ph 


— H 


— Ph 


— H 




— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


— Ph 


o 


— Ph 


— H 


— Ph 


— H 


— Ph 


— H 


— Ph 


— H 


2-6 


-Ph 


— H 


— Ph 


-H 


-Ph 


-H 


—Ph 


— H 




— Ph 


H 


— Ph 


— H 


— Ph 


— H 


— Ph 


— H 


2-8 


-Ph 


-CH 3 


— Ph 


-CH 3 


-Ph 


~CH 3 


— Ph 


-CH 3 


2-9 


— Ph 


— H 


— Ph 


*— H 


— Ph 


— H 


-Ph 


— H 


2-10 


-Ph 


— H 


— Ph 


— H 


— Ph 


-H 


— Ph 


— H 


2-11 


— p-Bph 


— H 


—p-Bph 


-H 


— p-Bph 


-H 


— p-Bph 


— H 


2-12 


— p-Bph 


— p-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


— p-Bph 


— p-Bph 


p-Bph 


2-13 


— p-Bph 


— H 


—p-Bph 


— H 


—p-Bph 


— H 


—p-Bph 


— H 


2-14 


—p-Bph 


— p-B0h 


—p-Bph 


—p-Bph 


— p-Bph 


— p-Bph 


—p-Bph 


—p-Bph 


2-15 


—p-Bph 


— H 


— p-Bph 


— H 


—p-Bph 


— H 


—p-Bph 


-H 


2-16 


-p-Bph 


— H 


—p-Bph 


— H 


—p-Bph 


— H 


—p-Bph 


-H 


2-17 


—m-Bph 


— H 


— rn-Bph 


— H 


—m-Bph 


— H 


-m-Bph 


-H 


2-18 


— m-Bph 


—m-Bph 


— m-Bph 


—m-Bph 


—m-Bph 


—m-Bph 


— m-Bph 


—m-Bph 


2-19 


— o-Bph 


— H 


—o-Bph 


-H 


—o-Bph 


-H 


—o-Bph 


— H 


2-20 


— O-Bph 


— o-Bph 


—o-Bph 


— o-Bph 


—o-Bph 


— o-Bph 


—o-Bph 


-o-Bph 



[0067] 

[Formula 28] 




fig? R66 



[0068] 

[Formula 29] 
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Kin 


a** 


ni4 


Rh« 


^23 


1 '24 




R^q 








R.44 




R58-S7 




2-1 


, m 


l_i 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-2 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-3 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


-Ph 


— H 


— H 


-Ph 


— H 


— H 


— H 


2-4 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


-Ph 


— H 


— H 


— H 


2-5 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


2-6 


— Ph 


— H 


-H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


— H 


2-7 


— H 


-CH 3 


— H 


— H 


-CH 3 


— H 


— H 


-CH 3 


— H 


— H 


-CH 3 


-H 


— H 


— H 


2-8 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-9 


-M 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


R 5 6=Ph 


R66=P^ 


2-10 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


R 56 =Ph 
R 5 7=Ph 


Rjfc-Ph 
R 67 =Pfi 


2-11 


— H 


— H 


— H 


— H 


— H 


-H 


-H 


-H 


-H 


— H 


— H 


— H 


-H 


— H 


2-12 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-13 


— H 


— Ph 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


-Ph 


— H 


-H 


— H 


2-14 


-H 


— Ph 


— H 


— H 


— Ph 


-H 


— H 


-Ph 


— H 


— H 


— Ph 


-H 


-H 


— H 


2-16 


— H 


— H 


— Ph 


— H 


-H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


-H 


— H 


2-1 B 


-Ph 


— H 


-H 


-Ph 


-H 


-H 


-Ph 


-H 


— H 


— Ph 


-H 


-H 


— H 


— H 


2-17 


— H 


— H 


— H 


-H 


— H 


— H 


-H 


~H 


— H 


— H 


— H 


— H 


— H 


— H 


2-1 B 


-H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


-H 


— H 


-H 


— H 


2-19 


— H 


-H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-20 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 
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No. 


*i 


Ar 2 


Ar 3 


Ar 4 


Ar 5 


Ar e 


Ar 7 


Ar 8 


Rl3 




Rts 


R« 


R 24 


R 2 5 


R 33 


H34 


R35 


r 43 n 44 


"45 


R 56-S7 


R 66-67 


2-21 


—St 


~H 


—SI 


— H 


-St 


-H 


—St 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


2-22 


-St 


—SI 


—St 


—St 


—St 


-St 


-St 


— St 


— H 


— H 


_ H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-23 


-St 


— H 


-St 


— H 


-St 


-H 


-St 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


-H 


-Ph 


— H 


— H 


— H 


2-24 


-St 


-St 


—St 


-St 


—St 


-St 


-St 


—St 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


2-25 


—PS 


— H 


—PS 


— H 


—PS 


— H 


— PS 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-28 


-PS 


—PS 


-PS 


— H 


—PS 


-PS 


-PS 


—PS 


— Ph 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-27 


-DS 


— H 


— DS 


— H 


— DS 


— H 


— DS 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-28 


— DS 


—OS 


-DS 


— DS 


— DS 


— DS 


— DS 


-DS 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


2-29 


-St 


—St 


—St 


-St 


-St 


-St 


— St 


-SI 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


Rs^Ph 


R»«pr 


2-30 


—St 


— H 


—St 


— H 


—St 


— H 


—St 


— H 


-H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


R56=Ph 


Rbs-PI 



Rsr=Ph R Q7 =pr 



[0071] 

[Formula 32] 

R13 

_ . . . _ "Rl4 

R37 R36 R47 R46 



R 23 Ar< 




[0072] 

[Formula 33] 



NO. 


Ar, 


Arg 


Ar 3 


Ar 4 


R 13 


R 14 


Rl5 


R 23 


*24 


R25 


^32-37 


R 42-17 


3-1 


— Ph 


— H 


— Ph 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


3-2 


— Ph 


-H 


-Ph 


-H 


-Ph 


— H 


-H 


-Ph 


— H 


— H 


— H 


-H 


3-3 


— Ph 


— H 


-Ph 


-H 


-H 


-Ph 


— H 


-H 


— Ph 


-H 


— H 


— H 


3-4 


-Ph 


— H 


— Ph 


-H 


— H 


— H 


— Ph 


-H 


— H — Ph 


— H 


— H 


3-5 


— Ph 


— H 


-Ph 


-H 


-Me 


-H 


-H 


-Me 


— H 


— H 


— H 


-H 


3-6 


-Ph 


-H 


-Ph 


— H 


— H 


-Me 


— H 


— H 


-Ms 


-H 


— H 


— H 


3-7 


-Ph 


-H 


-Ph 


-H 


-H 


— H 


-Mb 


-H 


— H -Me 


— H 


— H 


3-8 


— Ph 


— H 


— Ph 


— H 


— H 


— OPh 


-H 


— H 


— OPh 


— H 


— H 


— H 


3-9 


— Ph 


-H 


— Ph 


— H 


-H 


-OMe 


-H 


— H 


-OMe 


-H 


— H 


-H 


3-10 


— Ph 


— H 


— Ph 


— H 


-H * 






— H 


— H 


— H 


3-11 


— Ph 


-H 


— Ph 


-H 


— H 


— p-fiph 


— H 


— H 


— p-Bph 


— H 


— H 


— H 


3-12 


— Ph 


— H 


-Ph 


— H 


-H 


— m-Bph 


— H 


— H 


— m-Bph 


— H 


— H 


-H 


3-13 


— Ph 


-H 


-Ph 


— H 


-H 


— o-Bph 


-H 


— H 


-o-Bph 


— H 


— H 


-H 


3-14 


— Ph 


— H 


— Ph 


— H 


— H 


— NPh 2 


-H 


— H 


— NPh 2 


— H 


— H 


— H 


3-15 


-Ph 


-H 


— Ph 


-H 


-H 


-N(Toiy) a 


— H 


— H 


-N(Toly) 2 


— H 


— H 


— H 


3-16 


-Ph 


-H 


— Ph 


— H 


-H 




> "H 


— H 




-H 


-H 


-H 


3-17 


— Ph 


-H 


— Ph 


-H 


— H 




> — H 


— H 




' — H 


-H 


— H 
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R37 R_6 



[0074] 

[Formula 35] 



NO. 


Art 


Ar 2 


Ar 3 


Af4 


R13 


R14 


Rib 


R23 


R 2 4 


R25 


R32-37 


R42-4: 


4-1 


— Ph 


— H 


-Ph 


-H 


— H 


— H 


— H 


-H 


— H — H 


— H 


— H 


4-2 


— Ph 


— H 


-Ph 


-H 


-Ph 


-H 


— H 


-Ph 


— H — H 


— H 


— H 


4-3 


—Ph 


— H 


-Ph 


-H 


— H 


— Ph 


-H 


-H 


— Ph ~H 


— H 


— H 


4-4 


— Ph 


— H 


— Ph 


— H 


— H 


-H 


-Ph 


— H 


-H -Ph 


-H 


— H 


4-5 


— Ph 


— H 


— Ph 


— H 


-Me 


-H 


— H 


-Me 


\ — H — H 


— H 


— H 


4-6 


— Ph 


-H 


— Ph 


-H 


— H 


-Mb 


-H 


-H 


-Me -H 


— H 


-H 


4-7 


— Ph 


— H 


-Ph 


-H 


— H 


— H 


-Me 


— H 


— H - 


•Me 


— H 


-H 


4-8 


— Ph 


-H 


— Ph 


-H 


— H 


-OPh 


— H 


-H 


-OPh 


-H 


-H 


— H 


4-9 


-Ph 


-H 


— Ph 


-H 


— H 


-OMe 


— H 


— H 


-OMe 


-H 


-H 


-H 


4-10 


— Ph 


— H 


— Ph 


-H 




— H 


— H 




— H 


— H 


-H 


4-11 


-Ph 


— H 


— Ph 


— H 


— H 


— p-Bph 


— H 


— H 


—p-Bph 


-H 


-H 


— H 


4-12 


-Ph 


-H 


-Ph 


— H 


— H 


— m-Bph 


-H 


-H 


— m-Bph 


— H 


-H 


— H 


4-13 


— Ph 


-H 


— Ph 


— H 


— H 


— o-Bph 


-H 


-H 


— oBph 


-H 


-H 


— H 


4-14 


-Ph 


— H 


— Ph 
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[0079] JP,8-12600,A etc. can be referred to about the synthesis method of the phenyl 
anthracene derivative of this invention. 

[0080] These compounds may use two or more sorts together, using only one sort. 
[0081] As thickness in the case of considering as a blue luminous layer, using a phenyl 
anthracene derivative as a blue luminescence compound, 1-500nm is desirable and is 10-200nm 
more preferably. 

[0082] To such a luminous layer, a dopant may be doped in the form which can hold blue 
luminescence. As such a dopant, the styryl system amine compound of an indication etc. is 
mentioned to WO 98/No. 08360 and JP,8~239655,A. About a styryl system amine compound, it 
mentions later. As for the amount of the dopant used, it is desirable in a luminous layer that it is 
0.1 to 20 mass %. The stability of luminous efficiency or a component improves by use of a 
dopant. 

[0083] Moreover, a blue luminous layer may contain the electron injection transportability 
compound or hole impregnation transportability compound used for the electron transport layer 
adjoined and prepared in a luminous layer, and a hole transportation layer as a host ingredient. 
Using the phenyl anthracene derivative specifically used for the electron transport layer as a 
host ingredient etc. is mentioned. Since a phenyl anthracene derivative has a blue luminescence 
property, it can carry out blue luminescence by itself, but when a host ingredient is what does 
not have a blue luminescence property, it changes a luminescence property and it may be made 
to carry out blue luminescence by using a dopant, such — if a dopant is carried out, the above- 
mentioned styryl system amine compound etc. is mentioned. 

[0084] It is desirable to make the thickness ratio of the electron transport layer or hole 
transportation layer which contains the compound used as a host ingredient with such a 
configuration, and a luminous layer luminous layer thickness / electron transport layer, or hole 
transportation thickness set to 1 / 100 - 100/1. 
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[0085] Moreover, a blue luminous layer may be a mixolimnion of an electron injection 
transportability compound and a hole impregnation transportability compound, and such a mode 
is desirable. Especially, the same thing as the compound used for the electron transport layer 
adjoined and prepared in a luminous layer and the hole transportation layer of either compound 
of an electron injection transportability compound and a hole impregnation transportability 
compound is desirable. It is adjoining a luminous layer, preparing an electron transport layer and 
a hole transportation layer preferably, and considering as the mixture of these compounds using 
the electron injection transportability compound in these layers, and a hole impregnation 
transportability compound especially. 

[0086] Specifically, it is desirable to use the third class amine of aromatic series in a hole 
transportation layer as a hole impregnation transportability compound, using the phenyl 
anthracene derivative in an electron transport layer as an electron injection transportability 
compound. The compound of the above-mentioned formula (A) is desirable as a phenyl 
anthracene derivative. As the third class amine of aromatic series, the tetra-aryl benzidine 
derivative expressed with a formula (1) is desirable. 
[0087] 

[Formula 40] 




[0088] It is R1 -R4 when a formula (1) is explained. An aryl group, an alkyl group, an alkoxy 
group, an aryloxy group, or a halogen radical is expressed, respectively, and these may be the 
same or may differ. When r1-r4 are the integers of 0-5, respectively and r1-r4 are two or more 
integers, respectively, it may join together mutually, respectively and R1 adjoining comrades, R2 
</SUB>, R3 comrades, and R4 comrades may form a ring. R5 And R6 An alkyl group, an alkoxy 
group, the amino group, or a halogen radical is expressed, respectively, and these may be the 
same or may differ. r5 and r6 are the integers of 0-4, respectively. 

[0089] R1 -R4 As an aryl group expressed, you may be the thing of a monocycle or many rings, 
and the condensed ring and a ring set are also included. The number of total carbon may have 
the desirable thing of 6-20, and you may have the substituent. As a substituent in this case, an 
alkyl group, an alkoxy group, an aryl group, an aryloxy group, the amino group, a halogen atom, 
etc. are mentioned. Specifically a phenyl group, a tolyl group (o- m- p-), a pyrenyl radical, a peri 
RENIRU radical, a koro NENIRU radical, a naphthyl group, an anthryl radical, a biphenylyl radical, 
a phenyl anthryl radical, a tolyl anthryl radical, etc. are mentioned, especially a phenyl group is 
desirable, and, as for the joint location of an aryl group, especially a phenyl group, it is desirable 
that it is the 3rd place (it is the meta position to the joint location of N) or the 4th place (it is 
the para position to the joint location of N). 

[0090] R1 -R4 As an alkyl group expressed, also by the shape of a straight chain, you may have 
branching, and the thing of carbon numbers 1-10 may be desirable, and may have the 
substituent. The thing same as a substituent in this case as an aryl group is mentioned. 
Specifically, a methyl group, an ethyl group, a propyl group (n- i-), butyl (n- i- s- t-), etc. are 
mentioned. 

[0091] R1 -R4 As an alkoxy group expressed, the thing of the carbon numbers 1-6 of an alkyl 
part is desirable, and a methoxy group, an ethoxy radical, a t-butoxy radical, etc. are specifically 
mentioned. The alkoxy group may be permuted further. 

[0092] R1 -R4 As an aryloxy group expressed, a phenoxy group, 4-methylphenoxy radical, 4-(t- 
butyl) phenoxy group, etc. are mentioned. 

[0093] R1 -R4 A chlorine atom, a bromine atom, etc. are mentioned as a halogen radical 
expressed. 
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[0094] Also in a formula (1), as a desirable mode, either r1-r4 are two or more integers, and the 
case where R1 comrades, R2 comrades, R3 comrades, or R4 comrades join together mutually, 
and it forms a ring (for example, benzene ring) is mentioned. 

[0095] Moreover, as another desirable mode, it is R1 -R4. At least one piece is the case where it 
is an aryl group. That is, r1~r4 are not set to 0 to coincidence. Therefore, r1+r2+r3+r4 are one or 
more integers, and they are a number which fulfills the conditions in which at least one aryl 
group exists. 

[0096] R1 -R4 As for at least one piece, it is desirable that 2-4 aryl groups exist in 1 molecule 
as R1 -R4 especially when it is an aryl group, and it is desirable that 2-4 in r1-r4 are one or 
more integers. Especially an aryl group is R1 -R4 which it exists with 2-4 grand totals in a 
molecule, 2-4 in r1-r4 are 1 preferably, and r1-r4 are 1 still more preferably, and is contained. It 
is desirable that all are also aryl groups. Namely, R1 -R4 in a molecule Although you may 
combine with a different thing even if 2-4 aryl groups existed in the four benzene rings which 
may be permuted with the grand total and it has combined 2-4 aryl groups with the same thing in 
the four benzene rings, it is desirable to have combined with the benzene ring from which 2-4 
aryl groups differ especially, respectively. And it is more desirable that at least two aryl groups 
have combined with the para position or the meta position to the joint location of N further. 
Moreover, it is desirable that at least one piece is a phenyl group as an aryl group in this case, 
namely, it is desirable for an aryl group and the benzene ring to become together and to form 4- 
or 3-biphenylyl radical to N atom. It is especially desirable that 2-4 pieces are 4- or 3-biphenylyl 
radical. As for 4- or 3-biphenylyl radical, one side both may be intermingled. Moreover, especially 
(1- 2-) as aryl groups other than a phenyl group, a naphthyl group, an anthryl (1- 2-, 9-) radical, 
a pyrenyl radical, a peri RENIRU radical, a koro NENIRU radical, etc. are desirable, and it is 
desirable to also combine aryl groups other than a phenyl group with the para position or the 
meta position to the joint location of N. These aryl groups may also be intermingled with the 
phenyl group. 

[0097] It sets at a ceremony (1) and is R5 and R6. As the alkyl group and alkoxy group which are 
expressed, and a halogen atom, it is R1 -R4. What was mentioned by the way, and the same 
thing are mentioned. 

[0098] R5 and R6 As an amino group expressed Although it has a substituent also in no 
permuting, what has a substituent is desirable. Specifically A dimethylamino radical, a 
diethylamino radical, a diphenylamino radical, A ditolylamino radical, the JIBIFENIRIRU amino 
group, an N-phenyl-N-tolylamino radical, The N-phenyl-N-naphthyl amino group, the N-pheny|- 
N-biphenylyl amino group, the N-phenyl-N~anthryl amino group, the N-phenyl-N-pyrenyl amino 
group, a dinaphthylamino radical, a JIAN tolylamino radical, the JIPIRE nil amino group, etc. are 
mentioned. 

[0099] As for both r5 and r6, it is desirable that it is 0, and the biphenylene radical which 
connects two arylamino radicals has a desirable non-permuted thing. 

[0100] in addition, the time of r1-r4 being two or more integers — each R — 1 -R4 comrades — 
each — it may be the same or you may differ. Moreover, it is R5 when r5 and r6 are two or more 
integers. Comrades and R6 comrades may be the same, or may differ from each other. 
[0101] Also in these compounds, the compound expressed with the following type (1-1) is 
desirable. 



[0102] 

[Formula 41] 
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[0103] When a formula (1-1) is explained, A1 1-A14 express the phenyl group or hydrogen atom 
combined with the para position (the 4th place) or the meta position (the 3rd place) to the joint 
location of N, respectively, and these may be the same or may differ. However, as for two or 
more pieces, A11-A14, it is desirable that it is a phenyl group. These phenyl groups may have 
the substituent further and are R1 -R4 as a substituent in this case. The same thing as the 
substituent which the aryl group expressed mentioned by the way can be mentioned. 
[0104] R7 -R10 express an alkyl group, an alkoxy group, an aryl group, an aryloxy group, or a 
halogen radical, respectively, and these may be the same or may differ. As these examples, it is 
R1 -R4 of a formula (1). What was mentioned by the way, and the same thing can be mentioned. 
[0105] r7-r10 are the integers of 0-4, respectively, and, as for r7-r10, it is desirable that it is 0. 
[0106] in addition, the time of r7-r10 being two or more each integers — every — R7 - R10 
comrades may be the same, or may differ. 

[0107] Moreover, in a formula (1-1), R5, R6, and r5 and r6 are synonymous with the thing of a 
formula (1), and it is desirable that it is r5=r6=0. 

[0108] Although the example of a compound expressed with a formula (1) is shown below, this 
invention is not limited to this. The example is shown according to the display of a formula (I) 
and (II), and only the substituent is shown, when H shows at the time of H and a substituent 
exists altogether in R1 - R4 grade. In addition, N of use, N'-JI (l-naphthyl)-N, and an N'- 
diphenyl benzidine can be illustrated in the example. 
[0109] 

[Formula 42] 
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[Formula 43] 
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[Formula 44] 
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[Formula 46] 
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[01 15] One sort of tetra-aryl benzidine derivatives expressed with a formula (1) may be used, or 
may be used together two or more sorts. 

[01 16] It is desirable still more desirable that an electron injection transportability compound / 
hole impregnation transportability compound is 10 / 90 - 90/10, and the mixing ratios (volume 
ratio) of the electron injection transportability compound and hole impregnation transportability 
compound in a mixolimnion are 20 / 80 - 80/20. 

[01 17] In such a mixolimnion, when using the above-mentioned phenyl anthracene derivative for 
an electronic transportability compound, this self can be used as a blue luminescence compound. 
Thus, when using a phenyl anthracene derivative as a blue luminescence compound, mixing with 
a tetra-aryl benzidine derivative and considering as a blue luminous layer, as for a phenyl 
anthracene derivative / tetra-aryl benzidine derivative (volume ratio), 95 / 5 - 30/70 are 
desirable, and 90 / 10 - 40/60 are more desirable. 

[01 18] Moreover, in the above mixolimnions, a dopant may be doped further and the dope of a 
dopant is desirable in respect of the improvement in luminous efficiency, and the stability of a 
component. As for the amount of the dopant used, it is desirable in a mixolimnion that it is 0.1 to 
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20 mass %. 

[0119] As such a dopant the above-mentioned styryl system amine compound is used 
preferably. The compound expressed especially with a formula (S) is desirable. 
[0120] 

[Formula 48] 

(Res) *|C\ 

" " A kl (Re?)v4 



Re 2 < S > 



[0121] When a formula (S) is explained, R61 expresses hydrogen or an aryl group among a 
formula (S). As an aryl group expressed with R61, you may have a substituent, and a thing with 
6-30 total carbon is desirable, for example, a phenyl group etc. is mentioned. 
[0122] R62 and R63 express hydrogen, an aryl group, or an alkenyl radical respectively, and 
these may be the same or may differ. 

[0123] As an aryl group expressed with R62 and R63, you may have a substituent, and a thing 
with 6-70 total carbon is desirable. A phenyl group, a naphthyl group, an anthryl radical, etc. are 
specifically mentioned, and an arylamino radical (for example, diphenylamino radical), an arylamino 
aryl group, etc. are desirable as a substituent. moreover, the radicals of the monovalence guided 
from the compound in which it is also desirable that a styryl radical (the styryl radical may have 
substituents, such as a phenyl group, a diphenylamino radical, a naphthyl (phenyl) amino group, 
and a diphenyl aminophenyl radical, further.) is contained in such a substituent, and it is shown 
by the formula (S) in such a case — itself — or it is desirable that it is also the structure which 
was combined through the connection radical. 

[0124] You may be what has a substituent as an alkenyl radical expressed with R62 and R63. A 
thing with 2-50 total carbon is desirable, and it is desirable for a vinyl group etc. to be mentioned 
and to form the styryl radical with the vinyl group. The styryl radical may have substituents, such 
as an arylamino aryl group (for example, diphenyl aminophenyl radical) and an arylamino radical 
(for example, diphenylamino radical). In such a case, it is desirable that it is also the structure 
which the radicals of the monovalence guided from the compound shown by the formula (S) are 
itself, or they combined through the connection radical. 

[0125] the radicals of the monovalence same and guided [ R64 and R65 may express an 
arylamino radical or an arylamino aryl group, and may contain the styryl radical (the styryl radical 
may have substituents, such as a phenyl group, further.) in these, and ] from the compound 
shown by the formula (S) in such a case, — itself — or it is desirable that it is also the structure 
which was combined through the connection radical. 

[0126] v1 and v2 express the integer of 0-5, and when v1 and v2 are two or more, R64 comrades 
and R65 comrades may join together mutually, and they may form the condensed rings, such as 
the benzene ring. 

[0127] R66 and R67 express an alkyl group and an aryl group respectively. As an alkyl group 
expressed with R66 and R67, also by the shape of a straight chain, you may have the 
substituent, and you may have branching, and a thing with 1-6 total carbon is desirable, and a 
methyl group, an ethyl group, etc. are specifically mentioned. As an aryl group expressed with 
R66 and R67, you may have the substituent, and monocycles may also be many rings, a thing 
with 6-20 total carbon is desirable, and a phenyl group etc. is specifically mentioned. 
[0128] v3 and v4 express the integer of 0-4. 

[0129] v5 expresses 0 or 1. The structure combined so that the diphenylamino radical which v5 

is 0 and R64 and R65 may combine, and the vinyl group which R61, R62, and R63 combined might 

serve as the para position to a phenylene group also in a formula (S) is desirable. 

[0130] The compound especially expressed with the following type (S-1) and (S-2) is desirable. 

[0131] 
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[Formula 49] 




[0132] R61, R62, R64, R65, v1, and v2 are a thing in a formula (S), and the thing of homonymy 
among a formula (S-1), n1 expresses 0 or 1 and L61 expresses a joint hand or an arylene radical. 
As a desirable example of an arylene radical, a phenylene group, a biphenylene radical, a 
naphthylene radical, anthrylene group, etc. are mentioned, and these combination may also be 
desirable and, as for these radicals, you may have the substituent further. 

[0133] R61-R63, and R65 and v2 are a thing in a formula (S), and the thing of homonymy among 
a formula (S-2), and n2 expresses 0 or 1 and L62 is synonymous with L61 in a formula (S-1). 
[0134] The example of the styryl system amine compound of a formula (S) is shown below. 
[0135] 

[Formula 50] 
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[0136] 

[Formula 51] 
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[0137] One sort of these compounds may be used or they may be used together two or more 
sorts. 

[0138] In the above mixolimnions, it is desirable to choose an electron injection transportability 
compound and a hole impregnation transportability compound so that the product of whenever 
[ charge transfer ] and the density of electric charge may become almost equal. The still more 
desirable aforementioned conditions are fulfilled and it is desirable that also whenever [ charge 
transfer ] is almost equal. In this case, as for whenever [ charge transfer ], it is desirable that it 
asks by the time OBUFU light method etc., and is in the range of 1x10-1 - 1x10-5cm2/V-s. 
Thus, as whenever [ charge transfer ] becomes near, ****** of a carrier decreases from that 
raising the recombination probability of i carrier by choosing a compound raises luminous 
efficiency, and ii luminous layer, the damage of a carrier transportation layer becomes small, and 
there is an advantage which can carry out reinforcement of the luminescence life of a 
component. Moreover, by mixing a hole impregnation transportability compound and an electron 
injection transportability compound, the mobility of each electron and a hole falls and there is 
also an advantage of recombination probability improving. 

[0139] In a mixolimnion, you may be mixing to homogeneity and an electron injection 
transportability compound and a hole impregnation transportability compound have concentration 
distribution in the direction of thickness, its concentration of a hole impregnation transportability 
compound is high at a hole transportation layer side, the concentration dwindles them toward an 
electron transport layer side, on the other hand, the concentration of an electron injection 
transportability compound is high at an electron transport layer side, and they are good also as 
inclination film which the concentration dwindles toward a hole transportation layer side. In the 
inclination film, an electron injection transportability compound has the desirable thing of the 
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electron injection transportability compound which exists in 1/2 field of the mixolimnion by the 
side of an electron transport layer at the whole mixolimnion for which 95-50 mass % extent 
existence is recognized, and it is desirable that the same relation is materialized also about a 
hole impregnation transportability compound. 

[0140] The electron and the hole are distributed over the whole luminous layer, the 
recombination point and the luminescence point have spread in [ whole ] the luminous layer, and 
the blue luminous layer which consists of the above mixolimnions is emitting light not only near 
the interface between layers, but by the whole mixolimnion. This can be easily checked by fitting 
[ the emission spectrum of an observation, and the emission spectrum which assumed the 
luminescence field and performed optical interference simulation of the reflected light in each 
optical interface, and direct light ]. Thus, since it is possible to emit light in the whole layer, 
luminescence from which several sorts of wavelength which carried out the laminating differs can 
be taken out from one component to stability, and an advantage, such as prolonging the 
luminescence life of a component, is acquired. 

[0141] The luminescence maximum wave length of the blue luminous layer in this invention is 
400-500nm. 

[0142] As for the thickness of the above mixolimnions, it is desirable that they are 1-500nm and 
further 20-200nm. 

[0143] As for the organic EL device of <other luminescent color> this invention, it is desirable to 
deal with multicolor luminescence which has the luminous layer of at least one layer in which 
luminescence wavelength differs from this other than a blue luminous layer. Such luminous layers 
may be red (600-700nm of luminescence maximum wave length), and a thing which emits 
luminescence light, such as being green (500-560nm of luminescence maximum wave length). 
[0144] Moreover, in these luminous layers, it is desirable to consider as the mixolimnion using 
the same host ingredient as a blue luminous layer, and to consider as the luminous layer which 
emits the luminescence light of a different color from blue by adding a dopant. Thereby, a 
recombination field will become desirable on generation of breadth and an exciton. 
[0145] For example, there is a mixolimnion which carried out the dopant to the mixture of the 
aforementioned phenyl anthracene derivative and a tetra-aryl benzidine derivative as one 
desirable mode of such a mixolimnion, and doped the naphthacene derivative. For example, when 
rubrene is used as a naphthacene derivative, red (540-600nm of luminescence maximum wave 
length) luminescence is attained. Addition of a naphthacene derivative is desirable from a 
viewpoint of the reinforcement of a component. In addition, an advantage with the same said of a 
pentacene derivative is acquired. These are indicated by JP,8-31 1442.A, WO 98/No. 08360, 
Japanese Patent Application No. No. 137505 [ ten to ], etc. 

[0146] The compound expressed with a formula (N) as a naphthacene derivative is desirable. 
[0147] 

[Formula 52] 




(N) 



[0148] In a formula (N), Ra, Rb, Rc, and Rd express either the alkyl group which has 
unsubstituted or a substituent, an aryl group, the amino group, a heterocycle radical and an 
alkenyl radical, respectively, and it is desirable that they are either an aryl group, the amino 
group, a heterocycle radical and an alkenyl radical. 

[0149] As an aryl group expressed with Ra, Rb, Rc, and Rd, you may be the thing of a monocycle 
or many rings, and the condensed ring and a ring set are also included. The number of total 
carbon may have the desirable thing of 6-30, and you may have the substituent. 
[0150] As an aryl group expressed with Ra, Rb, Rc, and Rd, they are a phenyl group, a tolyl group 
(o-, m-, p-), a pyrenyl radical, a peri RENIRU radical, a koro NENIRU radical, a naphthyl group (1- 
, 2-), an anthryl radical, a biphenylyl (o- m-, p~) radical, a terphenyl radical, a phenan tolyl group, 
etc. preferably. 



http://www4.ipdl.inpit.gojp/cgi-bin/tran_web_cgi_ejje 



2007/07/25 



JP,2001-052870,A [DETAILED DESCRIPTION] 



34/53 s<— v 



[0151] As an amino group expressed with Ra, Rb, Rc, and Rd, any are sufficient as an alkylamino 
radical, an arylamino radical, the aralkyl amino group, etc. As for these, it is desirable to have 
aliphatic series with 1-6 total carbon and/or the aromatic series ring of one to 4 ring. 
Specifically, a dimethylamino radical, a diethylamino radical, a dibutylamino radical, a 
diphenylamino radical, a ditolylamino radical, the bis-JIFENIRIRU amino group, the bis-naphthyl 
amino group, etc. are mentioned. 

[0152] As a heterocycle radical expressed with Ra, Rb, Rc, and Rd, 5 members which contain O, 
N, and S as a hetero atom or the aromatic heterocycle radical of six membered-rings, the 
condensed multi-ring aroma heterocycle radical of carbon numbers 2-20, etc. are mentioned. As 
an aromatic heterocycle radical and a condensed multi-ring aroma heterocycle radical, a thienyl 
group, a furil radical, a pyrrolyl radical, a pyridyl radical, a quinolyl radical, a quinoxalyl radical, etc. 
are mentioned, for example. 

[0153] You may be an unsubstituted thing although the phenyl alkenyl radical which has a phenyl 
group in one of the substituents at least (1- and 2~), a diphenyl (1, 2- and 2, and 2-) alkenyl 
radical, a triphenyl (1, 2, and 2-) alkenyl radical, etc. are desirable as an alkenyl radical expressed 
with Ra, Rb, Rc, and Rd. 

[0154] When Ra, Rb, Rc, and Rd have a substituent, it is desirable that at least two of these 
substituents are either an aryl group, the amino group, a heterocycle radical, an alkenyl radical 
and an aryloxy radical. About an aryl group, the amino group, a heterocycle radical, and an 
alkenyl radical, it is the same as that of Above Ra, Rb, Rc, and Rd. 

[0155] As an aryloxy radical used as the substituent of Ra, Rb, Rc, and Rd, what has an aryl 
group with 6-18 total carbon is desirable, and a phenoxy group (o-, m-, p-) etc. is specifically 
mentioned. 

[0156] Two or more sorts of these substituents may form the condensed ring. Furthermore, you 
may permute and it is the same as that of the above as a desirable substituent in that case. 
[0157] When Ra, Rb, Rc, and Rd have a substituent, it is desirable that the two or more sorts 
have the above-mentioned substituent at least. It may not be limited especially as the 
permutation location, and any of meta, Para, and the ortho position are sufficient. Moreover, 
although it is desirable respectively that it is the same as for Ra, and Rd, Rb and Rc, you may 
differ. 

[0158] Re, Rf, Rg, and Rh express either the alkyl group which may have hydrogen or a 
substituent, respectively, an aryl group, the amino group and an alkenyl radical. 
[0159] You may have branching, even if the thing of 1-6 has a desirable carbon number and it is 
a straight chain-like as an alkyl group expressed with Re, Rf, Rg, and Rh. As a desirable example 
of an alkyl group, a methyl group, an ethyl group, (n, i)-propyl group, (n, i, sec, tert)-butyl, a (n, i, 
neo, tert)-pentyl radical, etc. are mentioned. 

[0160] As the aryl group expressed with Re, Rf, Rg, and Rh, the amino group, and an alkenyl 

radical, it is the same as that of the case of Above Ra, Rb, Rc, and Rd. Moreover, although it is 

desirable that it is the same respectively as for Re, and Rf, Rg and Rh, they may differ. 

[0161] The example of a naphthacene derivative is shown below. The combination of a display of 

a formula (N) shows the example. 

[0162] 

[Formula 53] 
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[0166] One sort of these compounds may be used or they may be used two or more sorts. 
[0167] As for the amount of the naphthacene derivative used in a mixolimnion, it is desirable that 
it is 0.1 to 20 mass %. 

[0168] Moreover, as for the mixing ratio of the phenyl anthracene derivative and tetra-aryl 
benzidine derivative in such a mixolimnion, it is desirable that the volume ratios of a phenyl 
anthracene derivative / tetra-aryl benzidine derivative are 90 / 10 - 10/90. As for the thickness, 
it is desirable that they are 1-500nm and further 10-200nm. 

[0169] Including a blue luminous layer, two-layer or the luminous layer of three layers can be 
prepared, and a component which carries out white luminescence can consist of this inventions. 
[0170] Although the part was described above in <hole transportation and/or impregnation layer> 
this invention, it is desirable to prepare hole transportation and/or an impregnation layer. It is 
desirable to prepare a hole transportation layer, and to prepare hole transportation and/or an 
impregnation layer (for it to be called a hole impregnation transportation layer), when it is the 
last mode which would use the hole impregnation transportability compound in the layer as a 
host ingredient of a luminous layer. It is desirable to use the third class amine of aromatic series 
as a hole impregnation transportability compound in this case, and the triphenylamine derivative 
expressed with the tetra-aryl benzidine derivative and formula (2) which are expressed with a 
formula (1) is desirable. It is as [ formula / (1) ] above-mentioned. A formula (2) is explained. 
[0171] 

[Formula 57] 
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{Roi)r 0 i— ^J^ Ro4)ro4 

N— 0-0-N ( 2) 

(Ro 2 )roa^y yH" H « ,r « 

[0172] In a formula (2), two phi expresses a phenylene group, as the biphenylene radical of phi- 
phi — 4 and 4 — a - biphenylene radical, and - biphenylene radical, 3, and 3 '3, 4'-biphenylene 
radical, and '2, 2' — although you may be any of a - biphenylene radical, and - biphenylene 
radical, 2, and 3 '2, 4'-biphenylene radical — especially — 4 and 4' - biphenylene radical is 
desirable. 

[0173] Moreover, R01, R02, R03, and R04 are an alkyl group, an aryl group, a diaryl amino aryl 
group, and [0174], respectively. 
[Formula 58] 

=v / R 016 

/Q-N 



Roib Rote 

(a-l) <a-2) (a-3) 



(Z.Z7?^ Ron* R012* R013* Ron* Rois> Roie^-^Roi?^ 



[0175] It expresses whether it is ********, and these may be the same or may differ. However, 
at least one of R01-the R04 expresses a diaryl amino aryl group or the above (a-1) of - (a-3), 
and either. The aryl group expressed with R011, R012, R013, R014, R015, R016, and R017 could 
be permuted, or may have a substituent, respectively. 

[0176] The alkyl group expressed with R01, R02, R03, and R04 may have the substituent, also by 
the shape of a straight chain, you may have branching, and a thing with 1-20 total carbon is 
desirable, and a methyl group, an ethyl group, etc. are specifically mentioned. 
[0177] As an aryl group expressed with R01, R02, R03, R04, R01 1. R012, R013, R014, R015, 
R016, and R017 You may be the thing of a monocycle or many rings, and a thing with 6-20 total 
carbon is desirable, and, specifically, phenyl group, naphthyl group, anthryl radical, phenan tolyl 
group, pyrenyl radical, peri RENIRU radical and o~, m- or p-biphenyl radical etc. is mentioned. 
These aryl groups may be permuted further and the aryl group or alkoxy group which has the 
alkyl group, no permuting, or the substituent of carbon numbers 1-6, an aryloxy radical, and -N 
(R021) R022 grade are mentioned as such a substituent. Here, R021 and R022 express the aryl 
group which has no permuting or a substituent, respectively. 

[0178] As an aryl group expressed with R021 and R022, you may be the thing of a monocycle or 
many rings, and a thing with 6-20 total carbon is desirable, phenyl group, naphthyl group, anthryl 
radical, phenan tolyl group, pyrenyl radical, peri RENIRU radical and o- m- or p-biphenyl radical 
etc. is mentioned, and, specifically, a phenyl group is mentioned especially preferably. These aryl 
groups may be permuted further and the aryl group which has the alkyl group, no permuting, or 
the substituent of carbon numbers 1-6 is mentioned as such a substituent. A methyl group is 
mentioned preferably as said alkyl group, and a phenyl group is mentioned preferably as said aryl 
group. 

[0179] Moreover, the diaryl amino aryl group expressed with R01, R02, R03, and R04 is for 
example, a diaryl aminophenyl radical, and what the diaryl amino group has combined with the 
meta position (the 3rd place) or the para position (the 4th place) to the frame expressed with a 
formula (2) in such a radical is desirable. Although the phenyl group at this time may have the 
substituent further, it is desirable to have only a diaryl amino group. 

[0180] As an aryl group in the diaryl amino group, you may be the thing of a monocycle or many 
rings, and a thing with 6-20 total carbon is desirable, phenyl group, naphthyl group, anthryl 
radical, phenan tolyl group, pyrenyl radical, peri RENIRU radical and o- m- or p-biphenyl radical 
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etc. is mentioned, and, specifically, a phenyl group is mentioned especially preferably. These aryl 
groups may be permuted further and the aryl group which has the alkyl group, no permuting, or 
the substituent of carbon numbers 1-6 is mentioned as such a substituent. A methyl group is 
mentioned preferably as said alkyl group, and a phenyl group is mentioned preferably as said aryl 
group. Moreover, as a substituent of an aryl group, the above-mentioned radicals other than the 
diaryl amino aryl group expressed with R01-R04 in a formula (2) are also desirable. When it has a 
substituent two or more, even if they are the same, they may differ. Moreover, as for a 
substituent, it is desirable to have combined with the meta position or the para position to the 
joint location of N. 

[0181] Moreover, in a formula (2), respectively, as for r01, r02, r03, and r04, it is desirable, 
although the integer of 0-2 is expressed preferably 0-5, and that it is especially 0 or 1. And as 
for especially r01+r02+r03+r04, to 1-4, and a pan, 2-4 are [ one or more ] desirable. Said R01, 
R02, R03, and R04 It combines with the meta position or the para position to the joint location of 
N. The meta position and all of R01, R02, R03, and R04 The para position, [ all of R01, R02, R03, 
and R04 ] Or these may be intermingled even if R01, R02, R03, and R04 have combined with the 
meta position or the para position. When r01, r02, r03, or r04 are two or more, even if R01 
comrades, R02 comrades, R03 comrades, or R04 comrades is the same, they may differ, and 
further, these adjoining things may join together mutually and they may form a ring. Such a ring 
may be a ring of aromatic series, such as the benzene ring, or may be a ring of aliphatic series, 
such as a cyclohexane ring. 

[0182] Although the desirable example of a formula (2) is shown below, it is not limited to this. 
[0183] 

[Formula 59] 




HDV434 



HIM38 



HIM35 



[0184] 

[Formula 60] 
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[0185] One sort of these may be used or may be used together two or more sorts. 
[0186] It is desirable to use the compound of a formula (1) for a hole transportation layer, and to 
use the compound of a formula (2) for a hole impregnation layer from a luminous layer side, when 
preparing a hole transportation layer and a hole impregnation layer in order. The function which 
blocks an electron improves by combining such a compound. Anyway, it is desirable to use the 
third class amine of aromatic series which has a benzidine frame in a hole transportation layer, 
and does not have a phenylenediamine frame, and it is desirable to use the third class amine of 
aromatic series which has a phenylenediamine frame in a hole impregnation layer. 
[0187] The thickness of a hole impregnation layer has 1-1000nm and desirable further 1-100nm, 
and the thickness of a hole transportation layer has 1-200nm and desirable further 5-100nm. 
When preparing one layer of these layers, it is desirable to consider as the thickness of 1- 
1000nm and further 10-500nm. 

[0188] Although the part was described above in <electronic transportation and/or impregnation 
layer> this invention, it is desirable to prepare electronic transportation and/or an impregnation 
layer. It is desirable to prepare an electron transport layer, and to prepare electronic 
transportation and/or an impregnation layer (for it to be called an electron injection 
transportation layer), when it is the last mode which would use the electron injection 
transportability compound in the layer as a host ingredient of a luminous layer. Quinoline 
derivatives, such as an organometallic complex which makes a ligand eight quinolinols, such as 
tris (8-quinolinolato) aluminum (AIQ3) besides the aforementioned phenyl anthracene derivative, 
thru/or the derivative of those as an electron injection transportability compound in this case, an 
oxadiazole derivative, a perylene derivative, a pyridine derivative, a pyrimidine derivative, a 
quinoxaline derivative, a diphenyl quinone derivative, a nitration fluorene derivative, etc. can be 
used. 

[0189] It is also desirable to use the former for the electron transport layer by the side of a 
luminous layer, and to use the latter for the electronic injection layer by the side of cathode 
using the aluminum complex (especially tris (8-quinolinolato) aluminum) which makes a ligand 
especially the diphenyl ANTORAN derivative of a formula (A), an eight quinolinol, or its 
derivative. In addition, it is indicated by WO 98/No. 08360 etc. about the aluminum complex 
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which makes an eight quinolinol thru/or its derivative a ligand. 

[0190] The thickness of an electronic injection layer has 1-1000nm and desirable further 1- 
100nm t and the thickness of an electron transport layer has 1-500nm and desirable further 1- 
100nm. When preparing one layer of these layers, it is desirable to consider as the thickness of 
1-1000nm and further 1-100nm. 

[0191] It is desirable to use the halogenide of alkali metal (Li, Na, K, Rb, Cs, etc.) and an oxide 
for the cathode material used in <cathode> this invention. Specifically Lithium fluoride (LiF), a 
lithium chloride (LiCI), A lithium bromide (LiBr), a lithium iodide (Lil), a sodium fluoride (NaF), A 
sodium chloride (NaCI), a sodium bromide (NaBr), a sodium iodide (Nal), Rubidium fluoride (RbF), 
a rubidium chloride (RbCI), a rubidium bromide (RbBr), Oxides, such as a halogenide of an 
iodation rubidium (Rbl), cesium fluoride (CsF), a cesium chloride (CsCI), a cesium bromide (CsBr), 
and a cesium iodide (Csl), and lithium oxide (Li20), sodium oxide (Na20), are mentioned. 
Halogenides, such as Rb and Cs, a division chloride, and an iodide are especially desirable. 
[0192] The halogenide of alkali metal and an oxide may be used as a lower layer, and a laminating 
may be carried out with an ingredient with a still smaller work function (for example, Li, Na, K, 
Mg, aluminum, Ag, In, or the alloy containing these one or more sorts). As for cathode, it is 
desirable that crystal grain is fine, and it is desirable that it is especially in an amorphous 
condition. As for the sum total thickness of cathode, it is desirable to be referred to as about 
10-1000nm. The lower layer thickness in the configuration using a lower layer is about 0.1 -1nm. 
[0193] Especially with the component which has a blue luminous layer, it is effective to use the 
halogenide of alkali metal and an oxide as a cathode material, and it is stabilized and can obtain 
blue luminescence light. Since a host's energy gap is large compared with a green system by the 
blue luminescence system, more efficient electron injection nature and hole impregnation nature 
are required. Electron injection effectiveness is bad and an alkali-metal system is effective as an 
efficient ingredient which changes to this in cathode like the conventional MgAg. It is because 
the work function is small. Moreover, about the gestalt of a halogenide and an oxide, very much, 
reduction etc. takes place and a work function can become a metal, when it does not change or 
electric field are built. Therefore, handling is the optimal as an easy electron injection ingredient. 
Moreover, there is effectiveness [ electrode / the organic film and ] of the improvement in 
adhesion. 

[0194] Especially the thing for which the halogenide of alkali metal and an oxide are used as a 
cathode material is indispensable in the mode which uses neither the electron injection 
transportability compound of an electron transport layer or a hole transportation layer used as 
the adjacent layer, nor a hole impregnation transportability compound for a blue luminous layer 
as a host ingredient. 

[0195] Moreover, metals, such as Li, may be doped to the organic layer of a cathode interface. 
[0196] Moreover, the closure effectiveness improves aluminum and a fluorine system compound 
by vacuum evaporationo and carrying out a spatter at the last of electrode formation. 
[0197] In addition, when using tris (8-quinolinolato) aluminum (AIQ3) etc. for electron injection 
and/or a transportation layer and forming cathode by the spatter, in order to prevent the 
damage by electron injection and/or the spatter to a transportation layer, the layer of 
naphthacene derivatives (above), such as rubrene, can be formed between electron injection 
and/or a transportation layer, and cathode at 0.1-20nm thickness. 

[0198] In order to carry out field luminescence of the <anode plate> organic EL device, it is 
desirable transparence thru/or that one [ at least ] electrode determines the ingredient and 
thickness of an anode plate that it needs to be translucent, and the permeability of luminescence 
light will become 80% or more preferably since the ingredient of cathode has a limit as mentioned 
above. It is desirable to specifically use for an anode plate the polypyrrole which doped ITO (tin 
dope indium oxide), IZO (zinc dope indium oxide), Sn02, nickel, Au, Pt and Pd, and a dopant, and 
especially ITOIZO is desirable. ITO is usually In 203. Although SnO is contained with 
stoichiometric composition, some amounts of oxygen may be deflected after this. IZO is usually 
In 203. Although ZnO is contained with stoichiometric composition, some amounts of oxygen 
may be deflected after this. In 203 Receiving Sn02 One to 20 mass %, and further 5-12 mass % 
of a mixing ratio are desirable. Moreover, In 203 in IZO The mixing ratio of receiving ZnO is 
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usually 1 2 - 32 mass % extent. Moreover, as for the thickness of an anode plate, it is desirable to 
be referred to as about 10-500nm. Moreover, although it is required for driver voltage to be low 
in order to raise the dependability of a component, ITO below 1 0-30ohm/**, or lOohms / ** 
(usually 0.1-10ohm/**) is mentioned as a desirable thing. 

[0199] Moreover, in a large device like a display, since resistance of ITO becomes large, 
aluminum wiring may be carried out. 

[0200] Although there is especially no limit in a <substrate ingredient> substrate ingredient, in 
order to take out luminescence light from a substrate side, the transparence thru/or translucent 
ingredient of glass, resin, etc. is used. Moreover, the fluorescence conversion filter film which 
contains the color filter film and the fluorescence matter in a substrate, or the dielectric 
reflective film may be used, or the substrate itself may be colored, and the luminescent color 
may be controlled. 

[0201] What is necessary is to adjust the property of a color filter according to the light in which 
an organic EL device emits light, and just to optimize ejection effectiveness and color purity, 
although what is necessary is just to use for the color filter film the color filter used with the 
liquid crystal display etc. 

[0202] Moreover, if the color filter which can cut the outdoor daylight of short wavelength in 

which an EL element ingredient and a fluorescence conversion layer carry out light absorption is 

used, the contrast of the lightfastness and a display of a component will also improve. 

[0203] Moreover, it is good as for instead of a color filter using an optical thin film like dielectric 

multilayers. 

[0204] Although the fluorescence conversion filter film is absorbing the light of EL luminescence 
and making light emit from the fluorescent substance in the fluorescence conversion film and 
performs color conversion of the luminescent color, it is formed from three, a binder, a 
fluorescence ingredient, and a light absorption ingredient, as a presentation. 
[0205] As for a fluorescence ingredient, it is [ that what is necessary is just to use what has a 
high fluorescence quantum yield ] fundamentally desirable that absorption is strong in EL 
luminescence wavelength region. What is necessary is in fact, for laser coloring matter etc. to be 
suitable and just to use a rhodamine compound, a perylene system compound, a cyanine system 
compound, a phthalocyanine system compound (for a subphthalocyanine etc. to be included), a 
naphthalo imide system compound and a condensed-ring hydrocarbon system compound, a 
condensation heterocycle system compound, a styryl system compound, a coumarin system 
compound, etc. 

[0206] As for a binder, what can perform detailed patterning in photolithography, printing, etc. is 
[ that what is necessary is just to choose an ingredient which does not quench fluorescence 
fundamentally ] desirable. Moreover, an ingredient which does not receive a damage at the time 
of membrane formation of ITO is desirable. 

[0207] When the light absorption of a fluorescence ingredient is insufficient, it uses, but when 
there is no need, it is not necessary to use a light absorption ingredient. A light absorption 
ingredient should just choose an ingredient which does not quench the fluorescence of a 
fluorescence ingredient. 

[0208] In luminescent color modulation using color filter> this invention, by combining an 
above-mentioned organic EL device and an above-mentioned color filter, the luminescent color 
of the above-mentioned organic EL device can be modulated, and, thereby, a multicolor 
luminescence organic electroluminescence display (multicolor luminescence equipment) can 
provide easily. 

[0209] When applying the above-mentioned organic EL device to such equipment, the organic EL 
device which contains a luminous layer in inter-electrode [ of the pair which the above- 
mentioned organic EL device counters mutually ] is pinched, as for one [ at least ] electrode, it 
is desirable that it is a transparent electrode, but since a color filter is used, one [ at least ] 
electrode needs to be a transparent electrode, and in order to take out luminescence light from 
a transparent electrode side, a color filter is installed in a transparent electrode side. 
[0210] Here, an organic layer shall mean the layer containing an organic compound, and a metal 
complex, an organometallic compound, etc. which make an organic compound a ligand shall be 
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included in an organic compound. 

[021 1] Although above equipment has the display of a dot-matrix mold even if it has the display 
of a segmental die, it may be equipped with both display of these. 

[0212] The display of a dot-matrix mold counters mutually, and has XY matrix type electrode 
with which two or more electrodes of a pair were arranged, and forms a pixel by making inter- 
electrode [ for this intersection ] pinch an organic layer so that it may cross. As for a color filter, 
it is desirable to install in the transparent electrode side of this pixel. Moreover, it is the 
periphery of a pixel and it is desirable to install a black matrix near the color filter installation 
part (usually between color filters). The leakage light between color filters can be prevented by 
the black matrix, and, thereby, the visibility of multicolor luminescence can be raised. 
[0213] Here, with a pixel, the field of the image display array which is excited independently and 
can emit light is called other fields. 

[0214] Two or more above-mentioned electrodes are usually stripe-like electrodes, and the 
electrode of a pair is arranged so that it may intersect perpendicularly mostly. In addition, since 
the electrode of another side is formed in many cases and the display of a dot-matrix mold is 
formed on manufacture using an interlayer insulation film in many cases, after a stripe-like 
electrode forms one electrode, Although the case where the stripe-like electrode of another side 
formed behind is not mostly formed on the same flat surface, the case where the stripe of the 
one same direction does not serve as continuation film, etc. may arise, it does not interfere, if 
only the amount of [ which intersects perpendicularly mostly ] intersection exists. 
[0215] For example, there is the following approach as an approach of forming a dot-matrix mold 
display. 1 micrometer formed by transparence resin, such as acrylic resin and polyimide, in order 
to form a predetermined color filter layer on transparence substrates (glass etc.) and to raise 
the surface smoothness of this field preferably to the transparent electrode forming face of this 
color filter layer - the overcoat layer of 5mm thickness is prepared. This overcoat layer 
functions also as a protective layer of a color filter. Patterning of this overcoat layer is carried 
out, and a transparent electrode is formed on the overcoat layer which carried out patterning. In 
addition, between a transparent electrode layer and an overcoat layer, transparence and an 
electric insulation inorganic oxide layer may be prepared as a passivation layer. 
[0216] To the field containing the transparent electrode layer which carried out patterning, it is 
10nm - 100 micrometers. The interlayer insulation film of thickness is prepared and it is made 
for an insulator layer to remain in parts other than a transparent electrode formation part. An 
insulator layer can be formed by resin, such as polyimide besides inorganic compounds, such as 
Si02 and SiNx, acrylic resin, and an epoxy resin. 

[0217] Furthermore, a spacer is formed on [ other than an insulator layer ] an insulator layer in 
this case, or an overhang object with still larger width of face than a spacer is formed on a 
spacer, and there is also the approach of carrying out isolation (JP,9-330792,A etc.). 
[0218] Then, the organic layer containing the luminous layer in the above-mentioned organic EL 
device is formed, and a luminescence function can be given to a part for the intersection of an 
electrode pair, if a counter-electrode is further prepared so that the aforementioned transparent 
electrode may be intersected. As for the above-mentioned insulator layer, it is desirable to make 
it leave after component formation, and it can avoid useless luminescence in the part which is 
not visible from a substrate side by existence of the above-mentioned insulator layer. Moreover, 
what is necessary is just to install a black MATORIKUSSU layer between color filter layers, when 
using a black matrix. 

[0219] As a color filter used for <color filter and black matrix> i color filter this invention, only 
the following coloring matter can mention the thing of a solid state which dissolves or distributed 
coloring matter in binder resin, for example. 

[0220] Red (R) coloring matter: Items, such as a perylene system pigment, a lake pigment, azo 
pigment, the Quinacridone system pigment, an anthraquinone system pigment, an anthracene 
system pigment, isoindole pigment, and an isoindolinone system pigment, and at least two or 
more kinds of mixture [0221] Green (G) coloring matter: Items, such as halogen multi- 
permutation phthalocyanine pigment, a halogen multi-permutation copper-phthalocyanine system 
pigment, TORIFERU methane system basic dye, isoindole pigment, and an isoindolinone system 
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pigment, and at least two or more kinds of mixture [0222] Blue (B) coloring matter: Items, such 
as a copper-phthalocyanine system pigment, an indan SURON system pigment, an indophenol 
system pigment, a cyanine system pigment, and a dioxazine system pigment, and at least two or 
more kinds of mixture [0223] On the other hand, the transparent (50% or more of lights) 
ingredient of binder resin is desirable. For example, transparence resin (macromolecule), such as 
polymethylmethacrylate, polyacrylate, a polycarbonate, polyvinyl alcohol, a polyvinyl pyrrolidone, 
hydroxyethyl cellulose, and a carboxymethyl cellulose, is mentioned. 

[0224] In addition, in order to carry out separation arrangement of the color filter superficially, 
the photopolymer which can apply the photolithography method is also chosen. For example, the 
photo-curing mold resist ingredient which has reactant vinyl groups, such as an acrylic-acid 
system, a methacrylic-acid system, the Pori cinnamic-acid vinyl system, and a ring rubber 
system, is mentioned. Moreover, when using print processes, the printing ink (medium) using 
transparent resin is chosen. For example, transparence resin, such as the constituent which 
consists of the monomer of polyvinyl chloride resin, melamine resin, phenol resin, alkyd resin, an 
epoxy resin, polyurethane resin, polyester resin, maleic resin, and polyamide resin, oligomer, and 
a polymer and polymethylmethacrylate, polyacrylate, a polycarbonate, polyvinyl alcohol, a 
polyvinyl pyrrolidone, hydroxyethyl cellulose, and a carboxymethyl cellulose, can be used. 
[0225] When a color filter mainly consists of coloring matter When membranes are formed by 
vacuum deposition or the sputtering method through the mask of a desired color filter pattern 
and it consists of coloring matter and binder resin on the other hand A fluorochrome, the above- 
mentioned resin, and a resist are made to mix, distribute or solubilize. It is common to form 
membranes by approaches, such as a spin coat, a roll coat, and the cast method, to carry out 
patterning by the pattern of the color filter of a request [ **** / carrying out patterning by the 
color filter pattern of a request by the photolithography method ] by approaches, such as 
printing, to heat-treat, and to make it harden. 

[0226] As for the thickness and the permeability of each color filter, considering as the following 
is desirable. R: 0.5-20 micrometers (50% or more of permeability, 610nm) of thickness, 0.5-20 
micrometers (50% or more of permeability, 545nm) of G:thickness, B : 0.2-20 micrometers (50% or 
more of permeability, 460nm) of thickness 

[0227] Moreover, what especially a color filter becomes from coloring matter and binder resin 
should just be the range where the concentration of coloring matter can carry out patterning of 
the color filter satisfactory, and can penetrate luminescence of an organic EL device enough. 5- 
50 mass % Coloring matter is contained in the color filter film including the binder resin to be 
used although based also on the class of coloring matter. 

[0228] ii) As a black matrix used for black matrix this invention, the pigmentum nigrum can be 
mentioned to the following metal and a metallic-oxide thin film, and a list, for example. As an 
example of a metal and a metallic-oxide thin film, the thin film of metals, such as chromium (Cr), 
nickel (nickel), and copper (Cu), and the oxide of those can be mentioned. As mixture of the 
above-mentioned metal and a metallic oxide, a with an optical density of 3.0 or more (10-300nm 
(100-3000A) of thickness) thing is desirable. 

[0229] As an example of the pigmentum nigrum, the coloring matter of carbon black, black 
titanium oxide, aniline black, or a color filter can be mixed, and the black-ized thing or the thing 
of a solid state which dissolves or distributed the above-mentioned coloring matter as well as a 
color filter in binder resin can be mentioned. 

[0230] The sputtering method, vacuum deposition, a CVD method, etc., the membrane formation 
back can be performed on the whole display surface by the whole insulating substrate surface 
and the technique of masking, they can perform patterning by the photolithography method at 
least, and a metal and a metallic-oxide thin film can form the pattern of a black matrix. 
[0231] When the pigmentum nigrum is used, patterning can be carried out like the case of a color 
filter, and a black matrix can be formed. 

[0232] < protective layer (in transparence flat film > this invention, the protective layer 
(transparence flat film) used if needed is used, in order that a color filter (a black matrix is 
included) may protect getting damaged physically and deteriorating by the external environmental 
factor (water, oxygen, light).) It is desirable that it is a transparent (50% or more of lights) 
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ingredient as the ingredient. 

[0233] Specifically, what has the reactant vinyl group of an acrylate system and a methacrylate 
system can be mentioned like photo-curing mold resin and/or heat-curing mold resin. Moreover, 
transparence resin, such as the monomer of melamine resin, phenol resin, alkyd resin, an epoxy 
resin, polyurethane resin, polyester resin, maleic resin, and polyamide resin, oligomer, a polymer, 
polymethylmethacrylate, polyacrylate, a polycarbonate, polyvinyl alcohol, a polyvinyl pyrrolidone, 
polyimide, hydroxyethyl cellulose, and a carboxymethyl cellulose, can be mentioned. In order to 
raise the lightfastness of a color filter and an organic EL device, an ultraviolet ray absorbent can 
also be added in a protective layer. 

[0234] A protective layer forms the above-mentioned ingredient by approaches, such as a spin 
coat, a roll coat, and the cast method, when liquefied, heat curing of the photo-curing mold resin 
is carried out if needed [ after an exposure ] for light, and heat curing of the heat-curing mold is 
carried out as it is after membrane formation. In the case of-like [ film ], a binder may be applied 
and stuck as it is. 

[0235] If it becomes thick too much although there is especially no limit since protection layer 
thickness hardly affects an angle of visibility, since the permeability of light will be affected, it 
can usually choose in 1 micrometer - 5mm. 

[0236] The transparence and electric insulation inorganic oxide layer which are used for 
<transparence and electric insulation inorganic oxide layer> this invention can be formed by 
carrying out a laminating on a color filter or a protective layer by vacuum evaporationo or 
sputtering, DIPINGU, etc. In addition, this transparence and an electric insulation inorganic oxide 
layer may be monolayers, or may be a double layer more than a bilayer. For example, by 
considering as a bilayer, the elution of the inorganic ion from lower layer inorganic oxide layers 
(for example, soda-lime glass etc.) can be stopped in the upper inorganic oxide layer, and an 
organic EL device can be protected from elution ion. 

[0237] As the ingredient, silicon oxide (Si02), an aluminum oxide (aluminum 203), Titanium oxide 
(Ti02), yttrium oxide (Y203), a germanium dioxide (Ge02), A zinc oxide (ZnO), a magnesium 
oxide (MgO), a calcium oxide (CaO), Although a way acid (B-2 03), a strontium oxide (SrO), the 
barium oxide (BaO), a lead oxide (PbO), a zirconia (Zr02), sodium oxide (Na20), lithium oxide 
(Li20), potassium oxide (K20), etc. can be mentioned Silicon oxide, an aluminum oxide, and 
titanium oxide have the high transparency of the layer (film), and the membrane formation 
temperature is low temperature (250 degrees C or less) comparatively, and since most color 
filters or protective layers are not degraded, it is desirable. 

[0238] Moreover, the low-temperature (150 degrees C or less) actuation which sticks on a color 
filter or a protective layer is possible for the case of the glass plate which formed the compound 
more than a kind chosen from the group which consists of a glass plate or the above-mentioned 
silicon oxide, an aluminum oxide, titanium oxide, etc. as transparence and an electric insulation 
inorganic oxide layer on either [ at least ] the top face of a transparent insulating glass plate, or 
the inferior surface of tongue, and since a color filter top or a protective layer completely is not 
degraded, it is more desirable. Moreover, especially a glass plate has the large effectiveness 
which intercepts degradation gas, such as a steam, oxygen, or a monomer. 
[0239] As a presentation of a glass plate, what is shown in Table 1 or 2 can be mentioned. 
Especially, soda-lime glass, barium strontium content glass, lead glass, aluminosilicate glass, 
borosilicate glass, barium borosilicate glass, etc. can be mentioned. In addition, the nitride (for 
example, Si3N4) may be contained here that an electric insulation inorganic oxide layer should 
just be what mainly contains an inorganic oxide as the presentation. 

[0240] Although there will be especially no limit if the thickness of transparence and an electric 
insulation inorganic oxide layer does not bar luminescence of an organic EL device, in this 
invention, 0.01 micrometers or more 200 micrometers or less are desirable. The glass plate which 
formed the compound more than a kind chosen from the group which consists of a glass plate or 
the above-mentioned silicon oxide, an aluminum oxide, titanium oxide, etc. on either [ at least ] 
the top face of a transparent insulating glass plate or the inferior surface of tongue has 1 
micrometers or more desirable 200 micrometers or less on the precision of sheet glass, and 
reinforcement. In addition, if the thickness of transparence and an electric insulation inorganic 
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oxide layer becomes small, here Although it will be based also on the definition of a color filter if 
the monolayer of an inorganic oxide particle is approached, it becomes difficult to intercept 
degradation gas, such as a steam generated from a color filter or the organic substance of a 
protective layer, oxygen, or a monomer, and thickness becomes large Luminescence of an 
organic EL device narrows the angle of visibility of a leakage broth and multicolor luminescence 
from a gap with a color filter, and may reduce the practicality of multicolor luminescence 
equipment. 
[0241] 
[Table 1] 
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[0243] The Manufacture approach of an organic EL device>, next the manufacture approach of 
the organic EL device of this invention are explained. As for an anode plate, it is desirable to 
form by vapor growth, such as vacuum deposition and a spatter. 

[0244] Although forming by vacuum deposition or the spatter is possible, when the point which 
forms membranes on an organic layer is taken into consideration, vacuum deposition of cathode 
with few damages to an organic layer is desirable. 

[0245] It is desirable to use a vacuum deposition method for formation of organic layers, such as 
a luminous layer, since a homogeneous thin film can be formed. When a vacuum deposition 
method is used, an amorphous condition or the diameter of crystal grain is 0.1 micrometers. The 
following (0.001 micrometers of lower limits are usually extent.) homogeneous thin films are 
obtained. The diameter of crystal grain is 0.1 micrometers. If it has exceeded, it will become 
uneven luminescence, driver voltage of a component must be made high, and the injection 
efficiency of a charge will also fall remarkably. 

[0246] Considering as the degree of vacuum of 10 - 3 or less Pa, although especially the 
conditions of vacuum deposition are not limited, an evaporation rate is 0.1 - 1 nm/sec. 
Considering as extent is desirable. Moreover, it is desirable to form each class continuously in a 
vacuum. If it forms continuously in a vacuum, since it can prevent an impurity sticking to the 
interface of each class, a high property is acquired. Moreover, driver voltage of a component can 
be made low or generating and growth of a dark spot can be suppressed. 
[0247] When using a vacuum deposition method for formation of these each class, the vapor 
codeposition evaporated from a source of vacuum evaporationo which a mixolimnion etc. carries 
out temperature control of each boat into which the compound was put when making one layer 
contain two or more compounds according to an individual, and is different is desirable, but when 
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vapor pressure (evaporation temperature) is comparable or very near, it can be made to be able 
to mix within the same vacuum evaporationo board beforehand, and can also vapor-deposit. 
[0248] moreover — in addition, the solution applying methods (a spin coat, a DIP, cast, etc.) and 
Langmuir Blodgett (LB) — law etc. can also be used. It is good also as a configuration which 
distributes each compound in matrix matter (resin binder), such as a polymer, by the solution 
applying method. In addition, it is as [ approach / of a color filter / formation ] above-mentioned. 

[0249] Although the organic EL device of this invention is used as an EL element of a direct- 
current drive mold, it can usually be alternating-current-driven or pulse driven. Applied voltage is 
usually 2-1 0V. It is lower than extent and the conventional thing. 
[0250] 

[Example] Hereafter, the example of this invention is shown with the example of reference, and 
this invention is further explained to a detail. The structure expression of the compound used in 
the example is shown. 
[0251] 

[Formula 61] 




HIM34 



fh?T»J-M>^ >»«#(No.I- 1) 




7x^7>f7t >SI*W#(No. 1 - 1) 

[0252] 

[Formula 62] 
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[0253] On the <example 1> glass substrate, 100nm (anode plate) of ITO transparent electrodes 
was formed in the spatter. 

[0254] And the glass substrate which formed the ITO transparent electrode was cleaned 
ultrasonically using neutral detergent, an acetone, and ethanol. The substrate is pulled up out of 
boiling ethanol, and it dries, and is UV/03. After washing, it fixed to the substrate electrode 
holder of a vacuum evaporation system, and the vacuum tub was decompressed to 1x10 - 4 or 
less Pa. 

[0255] subsequently, N and N' - diphenyl-N and N' - bis[N-phenyl-N-4~tolyI (4-aminophenyl)] 
benzidine (HIM34) — evaporation rate 0.2 nm/sec It vapor-deposited in thickness of 20nm, and 
considered as the hole impregnation layer. 

[0256] They are N, N, N\ and an N'-tetrakis-(3-biphenyl-1-IRU) benzidine (tetra-aryl benzidine 
derivative (No.I-1)) Evaporation rate 0.2 nm/sec It vapor-deposited in thickness of 20nm, and 
considered as the hole transportation layer. 

[0257] furthermore, a tetra-aryl benzidine derivative (No.I-1), and 10, 10'-screw [2-biphenylyl]-9 
and 9' — a volume ratio is set to 1:3 in - BIAN thrill (phenyl anthracene derivative (No.1-1)) — 
as — and a naphthacene derivative (No. 20) — 3.0vol(s)% — vapor codeposition was carried out 
to the thickness of 30nm so that it might contain, and it considered as the first mixolimnion type 
luminous layer. The evaporation rate at this time was made into 0.05 nm/sec, 0.15 nm/sec, and 
0.006 nm/sec at order. 

[0258] moreover, a volume ratio is set to 1:3 in a tetra-aryl benzidine derivative (No.I-1) and a 
phenyl anthracene derivative (No.1-1) — as — and a styryl amine derivative (S-9) — 3.0vol(s)% 
— vapor codeposition was carried out to the thickness of 50nm so that it might contain, and it 
considered as the second mixolimnion type blue luminous layer. The evaporation rate at this time 
was made into 0.05 nm/sec, 0.15 nm/sec, and 0.006 nm/sec at order. 

[0259] Subsequently, with the reduced pressure condition maintained, the phenyl anthracene 
derivative (No.1-1) was vapor-deposited in thickness of 20nm by evaporation rate 0.05 nm/sec, 
and it considered as the electron transport layer. Moreover, tris (8-quinolinolato) aluminum 
(AIQ3) was vapor-deposited in thickness of 10nm by evaporation rate 0.2 nm/sec, and it 
considered as the electronic injection layer. 

[0260] Furthermore, it is Csl, with reduced pressure maintained Evaporation rate 0.05 nm/sec It 
vapor-deposited in thickness of 0.2nm, and MgAg (mass ratio 10:1) was vapor-deposited in 
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thickness of 200nm by evaporation rate 0.2 nm/sec on this, it considered as cathode, 100nm of 
aluminum was vapor-deposited as a protective layer, and the organic EL device was obtained. 
[0261] As such an organic EL device is shown in drawing 1 , it has an anode plate 2 on a 
substrate 1. It has the hole impregnation layer 3, the hole transportation layer 4, the first 
mixolimnion type luminous layer 5, the second mixolimnion type luminous layer 6, an electron 
transport layer 7, and an electronic injection layer 8 in this order on it. It has the cathode which 
furthermore consisted of a cathode lower layer 9 formed with the alkali metal compound on this, 
and the cathode upper layer 10 formed with the small metal of a work function, and 
luminescence light is taken out from a substrate 1 side. 

[0262] When this organic EL device was driven by the constant current consistency of 10 
mA/cm2, initial brightness was 1 100 cd/m2 and driver voltage 6.0V. The luminescent color was 
white. Moreover, the half-life of brightness was 600 hours in 2 and driver voltage 9.9V the initial 
brightness of 9000cds/cm at the constant current drive of 100 mA/cm2, and was 50000 hours in 
initial brightness 1 100 cd/cm2 and driver voltage 6.0V at the constant current drive of 10 
mA/cm2. 

[0263] In the component of the <example 2> example 1 instead of (a tetra-aryl benzidine 
derivative (No.I-1)) Use N, N'-JI (l-naphthyl)-N, and an N'-diphenyl benzidine (NPB), and also a 
component is obtained similarly. White luminescence is obtained when a property is evaluated 
similarly. By the constant current drive of 100 mA/cm2 by initial brightness 9000 cd/cm2 and 
driver voltage 9.8V It was brightness half-life 500 hours, and was brightness half-life 35000 hours 
in initial brightness 1 100 cd/m2 and driver voltage 5.5V at the constant current drive of 10 
mA/cm2. 

[0264] In the component of the <example 3> example 1, shall not prepare the 1st mixolimnion 
type luminous layer, and also a component is obtained similarly. Blue luminescence is obtained 
when a property is evaluated similarly. By the constant current drive of 100 mA/cm2 by initial 
brightness 8500 cd/m2 and driver voltage 7.8V It was brightness half-life 500 hours, and was 
brightness half-life 30000 hours in initial brightness 900 cd/m2 and driver voltage 6.0V at the 
constant current drive of 1 0 mA/cm2. 

[0265] In addition, the emission spectrum of the organic EL device of examples 1 and 3 is shown 
in drawing 2 . The organic EL device of an example 1 shows luminescence with the blue organic 
EL device of white and an example 3. 

[0266] The component was produced like the <example 1 of reference> example 1 . However, not 
using the cesium iodide used as an electron injection electrode, direct MgAg was vapor- 
deposited on AIQ3, and it considered as the electrode. 

[0267] The brightness in 10 mA/cm2 became Orange luminescence of driver voltage 9.0V by 400 
cd/m2. When the emission spectrum was measured, 90% or more was luminescence from a 
naphthacene derivative (No.20). 

[0268] Moreover, when the luminescence life was measured, the brightness half line of the 
brightness in the constant current drive of 100 mA/cm2 was 4 hours in 4000 cd/m2. The fall of 
the reinforcement of blue luminescence was especially large. 

[0269] The component was produced like the <example 2 of reference> example 1 . However, the 
luminous layer was made into the independent host of a phenyl anthracene derivative (No.1-1) 
from the mixolimnion host of (a tetra-aryl benzidine derivative (No.I-1)) and a phenyl anthracene 
derivative (No.1-1), and the naphthacene derivative (No.20) and the styryl amine derivative (S-9) 
were doped similarly. 

[0270] The brightness in the constant current drive of 10 mA/cm2 became Orange luminescence 
of driver voltage 7.5V by 900 cd/m2. When the emission spectrum was measured, 75% or more 
was luminescence from a naphthacene derivative (No.20). 

[0271] Moreover, when the luminescence life was measured, the brightness half line of the 

brightness in the constant current drive of 100 mA/cm2 was 100 hours in 9000 cd/m2. The fall 

of the reinforcement of blue luminescence was especially large. 

[0272] <Example 4> [production of an organic electroluminescence display] 

Scrub washing of the trade name by Corning, Inc. 7059 substrate was carried out using neutral 

detergent as a glass substrate. 
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[0273] In order to form a color filter in this substrate, spreading and the patterning process of 
the most common pigment-content powder type color filter as the colorization technique of a 
liquid crystal display were given. Red, green, and ****** are 1.0-1.5 micrometers. Spreading 
conditions were decided to become filter thickness and desired patterning was performed. The 
spin coat of the color filter material for red was carried out for about 5 seconds by 1000rpm, and 
it prebaked at 100 degrees C for 3 minutes. Alignment of the photo mask was carried out with 
the exposure machine, and 20mW ultraviolet radiation was developed after the 30-second 
exposure in the TMAH (tetra methyl ammonium hydride) water solution of about 0.1 mass % 
concentration. Developing time was about 1 minute. The cure was carried out at 220 degrees C 
for 1 hour so that it might not dissolve in the color filter liquid of another color applied after this, 
and it considered as the red color filter. About other colors, since ingredients (pigment) differed, 
although detailed formation conditions differed, the almost same process was performed one by 
one, and the color filter was formed. 

[0274] Next, in order to raise the surface smoothness of the field which forms ITO after this, the 
overcoat material of acrylic resin was applied, desired patterning was performed, the cure was 
carried out at about 220 degrees C for 1 hour, and the overcoat layer was obtained, the 
thickness of an overcoat layer — about 3 micrometers it was . 

[0275] And about 100nm of ITO(s) was formed by the spatter as transparence electric 
conduction film, after forming a resist pattern with photolithography, it etched with dilute 
hydrochloric acid, and the resist was exfoliated, and the ITO pattern was obtained. 
[0276] Si02 is formed by the spatter as an insulator layer on ITO which carried out patterning, 
as remained in Si02 in addition to the part whose luminescence can be further seen from a glass 
substrate side, pattern NINGU is carried out, and it is about 0.1 micrometers about Si02 
insulator layer. It formed in thickness. 

[0277] Next, like the example 1 , the organic layer, the cathode, and the protective layer of an 
organic EL device were formed, and white and the organic electroluminescence display which has 
each green and blue dot were produced. Pixel size is 2mmx2mm and the number of pixels was 
made into 1 dot of each color. 

[0278] When the constant current drive of this was carried out by 100 mA/cm2 and 
luminescence of each color was checked, the brightness and CIE chromaticity of each color 
were as follows. 
[0279] 





mm cd/ffl a 


CIE x/y 






5 2 6 0 


0. 32/0. 


3 4 




9 34 


0. 62/0. 


3 4 




2 9 0 0 


0. 3 1/0. 


5 0 


W6 


7 44 


0. 12/0. 


1 4 



[0280] <Example 5> [production of a simple matrix type organic electroluminescence color 
display] 

The substrate prepared like the example 4 is fixed to the substrate electrode holder of a 
sputtering system, and it is about 1.5 micrometers about aluminum. The spatter was carried out 
to thickness, the spatter of the TiN was continuously carried out to about 30nm thickness, and 
the cascade screen of aluminum and TiN was formed. Since aluminum and TiN are formed 
continuously, without breaking a vacuum, it is prevented that the natural oxidation film is formed 
in the front face of aluminum layer, and good contact of aluminum and TiN is acquired. 
Patterning of this cascade screen was carried out with photolithography, and low resistance 
wiring was formed. 

[0281] The color filter and the overcoat layer were formed by the same approach as an example 
4. It was made for a pattern to expose the front face of a TiN layer. 

[0282] And the ITO pattern as transparence electric conduction film was also formed by the 
same approach as an example 4. Low resistance aluminum wiring formed previously is connected 
now with ITO, and it becomes a column line. 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_eije 



2007/07/25 



JP.2001-052870.A [DETAILED DESCRIPTION] 



53/53 ^— v 



[0283] Si02 is formed by the spatter as an insulator layer on ITO which carried out patterning 
as remained in S.02 in addition to the part whose luminescence can be further seen from a glass 
substrate side, patterning is carried out, and it is about 0.1 micrometers about Si02 insulator 
layer. It formed in thickness. Useless luminescence in the part which is not visible from a glass 
substrate side by this is avoidable. Moreover, it can also be prevented, although the organic 
electroluminescence layer vapor-deposited by the inclined part becomes thin and tends to cause 
current leak, since this part becomes a hole thru/or a slot. 

[0284] Next, it is 2 micrometers of thickness about what adjusted the concentration of polyimide 
to 15 mass %. The spin coat was carried out so that it might become, and it prebaked at 145 
degrees C for 1 hour, and the spacer film of a midcourse phase was formed. Then, 
POJIREJISUTO was applied, in order to form a desired photograph pattern, negatives were 
exposed and developed, and the bamboo hat-like photopolymer object was formed. The spacer 
film of the midcourse phase of the polyimide exposed at the time of the development of 
POJIREJISUTO is also removed by the developer following on POJIREJISUTO, and is formed in 
a final spacer configuration. Thereby, component isolation construction was formed. 
[0285] Next, like an example 1, the organic layer, the cathode, and the protective coat of an 
organic EL device are formed, and the size of 1 pixel is 330 micrometers. x1 10micrometer The 
simple matrix type color display of a number of pixels 320x240xRGB dot was produced. 
[0286] When the line sequential drive of this was carried out, color luminescence was obtained 
with the same CIE chromaticity as an example 4. 

[0287] In the <example 6> example 4, performed alignment, and the black matrix was installed 
between color filters, and also the display was produced similarly. When driven similarly, a more 
sharp luminescence light was obtained compared with the example 4. The black matrix also used 
the general pigment-content powder type thing. 

[0288] In the <example 7> example 4, after preparing the overcoat layer of acrylic resin, the 
protective coat should be further prepared for Si02 film on it at about 60nm thickness, and also 
the display was produced similarly. When driven similarly, the same result as an example 4 was 
obtained. Moreover, it turned out that the endurance of a component improves more 
[0289] 

[Effect of the Invention] According to this invention, blue luminescence light is obtained 
efficiently. The correspondence to multicolor luminescence which furthermore includes blue 
luminescence is possible, and a long lasting organic EL device is obtained by high brightness. 
Furthermore, taking advantage of the property which was excellent in the organic EL device, the 
multicolor luminescence organic display by combination with a color filter is producible. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Draw ing 1] It is the outline sectional view showing the configuration of the organic EL device in 
an example. 

[Draw ing 2] It is the graph which shows the emission spectrum of the organic EL device in an 
example. 

[Description of Notations] 

1 Substrate 

2 Anode Plate 

3 Hole Impregnation Layer 

4 Hole Transportation Layer 

5 First Luminous Layer 

6 Second Luminous Layer 

7 Electron Transport Layer 

8 Electronic Injection Layer 

9 Cathode Lower Layer 

10 Cathode Upper Layer 
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fgftfe©SIII© g fifitf At < n* c i: a £fr 

LT<^5(W098/08360^)o RftWtte, hUX (8- + 
7 U/5h) 7;V^<7£,£N,N,N\N'-r F5*X-(3- 

-So 

[0 0 10] LfrU ^dc^ftWtcBB^SnsSJtfi 
[ooii] *©«3teft*SStT»*ck^ 

<§>o 

[0 0 12] 

5Btt3toW»**<»6ti*fi«lttlc«nfcW«E LIB? 



(4) ^BB 2001-52870 

6 

[0 0 13] 

mm*Mmt%rztb(D^m utoadnsmt. tie 
en wtmt> z.<D$tmimmt%fr->mmm 

ytmtimm^-jimmmfs «t tf / $ fc a*? ««£«*© 

*-;l/&AtKa8ttfl:£»fe J: XS Zt.lt tt*? ffiAH3itt 
io (2) *xMt^ff*SI8ftt-*fc£1*'T**3±I2 

(I) ©£$£E L^?o 

( 3 ) *Xh fb£*tf 7xz;P7>h7't 
eS(fn«±l2 (2) ©W*E LifrPo 

(4) F-^hmU F-^>htJ:0Wfif8 
ftf3±!B (1) ©WISE Llf. 

(5) *-/l/f|j£«43J:tfS?ii3£]f£WU frft^ 
^^tufB^-7l'^l^cfctf«?^lff©^-;l/a 

fe5±ia en <DMm l#?„ 

20 (6) »Sa3lW^7x-;l/7>h5-feV»l»(M8J: 
tf£*K3R75>'©«£JiT?**±ffi (5) ©WUSE 

(7) S£lTTO*-;l/^il^fc£1M3.fctf*? 
jiA^ttfb£ft©Mfi^^-- Z?I5*±K (5) $ 
fcfi (6) ©W«E LjR^o 

30 (5) fjfcfci (6) ©#1$E LfS? 0 

(9) £ 5>fc F-^> htf F-T^nfctl^ST'&S 
iJB (5) ~ (8) O^f n^OtlE Ll?„ 

do) m^m±fox*m®%.m- % m c 5 ) ~ 

(9) O^WOtiELl?„ 

(in *?itgM«tt&nsi§ffi©#ij£Wft 
n*^a < i: fc 1 m<Dit^m^is±m c 1 ) ~ ( 1 

0) ©Vf n*»©#tlE LSt?o 

(12) »WWR bfeiffCsOAn^ 
40 ft«4>ft < t 1 ffl©ft^ft*#tJ±fB 

(II) ©W«E LUfFo 

(13) mmt. n&f&tM*atsim£it&2m&L 

(14) nftSKta^nfeSDfr s fb^« t l t 7 x 

-;!/7>h9-lr>RiW**^-r»±E (1 3) ©WIS 

e im=f 0 

50 (15) *-;l/|BJSi3«fctf/*fcH:ffiAJB*^SSlH 



(5) 



»75>*a*rr*-hE (i 3) g tta (i 4) ©w« *fg? 0 

EL*?, [0 0 14] 

(1 6) (1) feJctfS (2) [ft 4] 

-e&£*i*{b£**»&»fft*±E (15) ©*f«E L * 

(R3)r3v/=\ B ^(R4>r4 
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(D 



(R,)n" 



[0 0 15] [£ (1) KfeVT, R. , R 2 , Ra *5 

■ % n % n&^tirui, ^n^fto~5©essrefe 

0, ru r 2> n^tf r«tf, S-ft^tt 2 «±©e» 
©t*, 0H81-*Rifcl±* R,R|±, R 3 |5]±*3j:tf : R4 

r 5 fcctifRe a, -en^nr^+^a, 7;i^4^> 

a, 75/SSfctt/>ny>3S«*U rs*s<fctfr 

wffto~4©gasrefcs 0 ] 

[0 0 16] * 



(R 2 )r2 



* lit 51 

(R ° i)r ° i— C\ j3~ fR ° 4)r ° 4 

(Ro2)r 02 -^y X^ 4 

^03)^03 



(2) 



[0 0 17] [S (2) fcfcl^T, 0B7i^U>I* 

20 ^7U-;l/7^y7U^S, 
[0 0 18] 
Wt6] 

- R 016 



R012 

(a-1) 



(a-2) 



N 

R015 



*s*tf 



(■-3) 



US 



(ZZTfs Ron> Roi2v Roi3« Roi*- Roi5> Rote*«fctfRoi7Wu 



[0 0 19] ©^■fttfr^rSU Roi ~Ro 4 ©4>&< £ 
fe— ■3{is?7U-;l/7 5/7U-;i/S^ icfditufE (a 
-1) ~ (a -3) <D^H°tlfr%&f<> ro. , r 

ro2 + tog + r»4 & 1 lX±©SISn?&§o ro, , r« 2 , 

r» 3 feitf r « a\ *ft^n2jw_h©ia!n?**fc*, 
pg-r^Ro, ri±, Ro 2 iii±, r<» ra±43itfRo4 ra± 

(17) *-;l/aAH*J=fct>**-;l/i!i^^WL, H 

«i©*-;paA»^s (2) 

U SBW«0*-;I/«BaW#3 ( i ) T-st^ftsfba- 

W%*S1-«±IB (l 5) gfcli (l 6) ©W«ELiH 

(18) W6583W©«*»£* cnfctt»3tt»ft©a 

fct moa3t»*wr5±sa (i) ~ (i 

(19) n&nKStimytmm'Dg&z'prj;^ t$> 

#i^b£»©S£BTSS±ie (18) OtiELl 



(20) $&tH-^>h^K-y*nfcs^s-efe 

S-hE (19) ©*$|E LHt? 0 

(2 1) 2*©«3tM*Wr*±JE (1 8) ~ (2 
0) <D^fftfr<D%m Lil^o 

(22) 3*oa)W*^"r*±l5 (1 8) ~ (2 

0) ©^Tnfr©w$E L*?„ 

(2 3) fife^-r§±!B (2 1) Sfctt (2 2) © 
40 W^ELS^c 

(2 4) *5-7^;l/*-*fflV\ Cl©*^-7^;1/ 
*-fcffi*£fr-&T, f§7t£«§I2#i>±f2 (1) ~ 
(2 3) ©V>fn^OW«E L«?o 

(25) 5vK3^-r$, tt>-mmw%- 
%®mt>mwznTis v , c ©-w©«ffi©aw*sffli 

^^-jWWi^nTV^JJS (2 4) 

(2 6) *tten#«&©«i-t?#|j££ft, s^kse 

50 ML, ^oWlRl-f SffiBKEJiJ«nfc, '>&<£:£>-77 



9 

m t we* 7 - 7 ^ ;i/ # -t>muz nx v ^5 ±i a (2 

4) ©*1$E LH? 0 

(27) wffiiiJisojHiaaJifftoT, mifiv-u 

tlTV3±!B (2 6) 0W1iEL*? 0 
[0 0 2 0] 

§0 affix a, cti6o«iia*flf*t'ot©-ea&»), 

[0 0 2 1] <Wfifgft/i>*f»©WllE L3R?«S 
£ 0 cnatC-OV^T{i#IS¥8- 1 2 600^ME 

tLTtis (a) vm-$n%it&mw%Li\ 

A, -L-A. (A) 

[0 0 2 2] S (A) fcfcl^T, A, fcitfAa 14, £ 
^rty 0avl/hHifc7xx/i/) 7^ h U^gSfca^ 

[0 0 2 3] A, , A, -eS?ni>^7 (*;l/hB*7 
i=W 7i-;l/7^hU;l/S*fca^ (*;H-fi$7 
x x;iO 7x-;l/7> MJ;l/S{i, 7xx;i/a©2fti: 

ffi) 7 U a^55S3aSfct<{±7U-;l/x 
©B&SfcL-Ta, 7;Mrrt/3, 7U-;l/», 7V-)l> 

[0024] $fc, Tyhy-bymicisvzyx-frm 
©IS£<Mtt7>h5"fe>S(l0 9fk l ott-CSSCi: 

[0 0 2 5] S (A) Kfel^T, Lti*|g^$fc{4"ffi 
©g*^f*V L^£ns~fli©S£:L'ta7;l/*U 
>S^/rftLTfecfc^7U-b>S^$U\ CO 



(6) ft M 2 0 0 l - 5 2 8 7 0 

10 

[0 0 2 6] 3 (A) T-Tj^ft^x^T^^-ty 
SPgftCDftfrT'k, * (A-l) , S (A-2) Tf^« 

[0 0 2 7] 
[ft 7] 




(A-1) 



(A-2) 



[0 0 2 9] S (A-l ) t&t^T, A r, ~A r 
< a, ^kUli?, 7U-;HS, *IK*HI6Sfctt 
30 7U-^xr-;l/S*SU Ar, ^IlAr! ©'>£ 
<^fe-^ ftStflCAra WtfAr^ ©'>&<; ilfc 

*47U-;i'S, fctt7U-;l/ 

7U-/1/S, 7')-;l/xf-^l, 7Ao4^>a> 
*fc{*75/a**u cnsaHHT-fegast©-*? 

SoTU^o p H3*tfp2tt, 0~3©Sifc 
*SU p i*3<fctfp2a\ 2W±o»»T*« 

i:*, R S i ra±fe«ttfRa [erta&^iwH-efcg&st, 
£DT"feoTfe<ki/\ R» li, 7;^;i/S$/ca7'J-;i/ 

40 SfcSU p3t4, £4, 0~3OS^a-To p3 
*tO"Tf*oTfe«fcV\ Li tt*B£* fca7U-Lx> 

g*su 7U-L^yaa7;^u>s, -o-, -s 

[0 0 3 0] S (A-2) iCfe^T, A r 5 33 it? A r 
50 xf-;HT*feSo R* a, &*7;l^;]/S, 7 U — ;V 



11 

l/\ p4t±, 0~3<DS2&£SU p4*V § 

4, 2JCU:OSE»"ff**i:t, R* P]±ti&4|^--efc 

7 U U p5t±, ^> 0~4©fig5t%S 

■efeSftStWPfeoTtxtV^ L 2 tt*tt^$fctt7 
U-U>S%SU 7U-U>8li7;l/*U^S, -0 
-s-tfcfi-NR- (dd-e, Rfi7;l/+;l/S* 
fc(i7 U-;Hfi*a"r. ) tftotrsfeO'P&o-cfc.J: 
V\ Li(4*B^Sfctt7U-UyiS*aU 7U-U 

^sh^i^i^s* -0-, -s-^fc«-NR- 
(cii:T\ R«7;l/4vl/3S£fctt7U-;l/3S*S1-o ) 

[0 0 3 1] A r, ~Ar, feitfRs. ~Rb T'SStt 

tCTSoTU^o ^#Wttt % 7x-;H, (o 
-, m- p-) HJ/l/S, 777;l/8, 
7>bU;VS> t£7xX,/Va, 73--)\<7y h'J;l/Ss 

h 'J ;l/7> h U /l/Sl^lf 5>ftS 0 

[0 0 3 2] Ar, ~Ar< T?££ftS«if»5?SS8i: 
hx\t, 7U;PS> ^yy"7U;V8, ton, iff- 
x-;l/IS, 'OVf-xx/l/g, tfn»J;l/£, N-7U;H£ 

^7+-!t'J;VS, *^7-;l8, ^^7" 

^•y-v-^a, ^^-9-^77-;ba, f-TV-frm. 

aPS* t »SU<, SBKtt, KaHR4 2ttT07'J-/l/ 
8> KSH&i 2WT©7;l/*;l/3fc 7;l/3*S'JS, 7 'J 

T, 7xx/l/S, (o- m- p-) (f7i-;H, 
(1,2) 777;1/S, x7;l/8, 7Dtf;l, 

8, 77m *b*i/M, x-h+S/S, 7i/+-> 

a, (o- m- p-) h'J;H^W6n5. 
[0 0 3 3] Ar, ~Ar< , R 5 . feJcO'R* 7?g£n 

^U-^xrxrt/atL-oi, 2-7xr:;l/xrx;l/ 

a, 2, 2-^7z-Aif-;Hf*WSL<. 2 5 
E&7'J-/W8, 7;Mr/HS, 7;bn+iy8, 7U-o 

^>a, 7^/a, i/77a, -hna^oi^a^* 

7i-;H, (o-, m-, p-) t£7xx;U8, 
(1,2) 777A8, ^f-;U8s xf-;l/S, 7ntf;l/ 

a, 7>^a, ^h^j/a, xh+^a, 7i/^> 
a, (0-, m-, P -) vv)iMmt>mft>nz, a 

[0034] r 5 . ~r» -eS£*i37;l/+;ba£LT 
fix iS«[«t? l 6>»IH[*Wr*toi»*oTt.j:<, Kit 
St 1-10, *6K{4l~4©«ftfeb<ttSltlIil©7 



(7) t#H 2 0 0 1 - 5 2 8 7 0 

12 

;V*;V1WS U\ # te, KUft 1 ~ 4 ©l»B$>©7 
(n-, i-)7ntf;l/8, (n-, 1 -, s-, t 

-) -ff-ji&mimifztiZo 

[0 0 3 5] Rsi fe«fctf R« T J S^tl^.7;l/n + ^Bi: 

tTt±, 7;l/*;l/^#0R*»ff 1 ~6©t©3WffS 

[0 0 3 6] R 5 , fe«fctf R« T*g£n£7$/S&, * 
10 ggST*fefi&S£Wt3k©-e&oTfc<U^ fi$8 
**-r««ifc*WSL<, «:©»&0«ft»fcbTli7 

;b^;ua (^f;i/a, x^/va^f) , 7u-;i/a (7x 

78, -77i-*7$/l> 5> (m-hVM 7 5/8 

[0 0 3 7] a (A-l) Efe^T, p 1 *3J;t5p 2 
tt, #^?s 0$fcttl~3©6S*£U 0-2 
T*&3C£aWSU\, p l*5<fctfp 2#, #4, 1~ 
3©S8t WK1 «Kfctt2T**i:*, R« fc«fctfRs 
20 tt, «-<r, /7;bS, 7i^HT'fe§tfc^L 

v\, 

[0 0 3 8] it (A - 1) fcfc^T, p 3tt, 0 
~3©Sa^ab, 0~2T^5di;*W$L 

R 5:i it, y7;l/8, 7x-;HT'$5l 

[0 0 3 9] it (A - 1 ) fc&^T, R s , ~R 53 
TfcS&5fe©7feoTtJ:<, Rs, , R H ilR 53 il^ 

^M^a-rstt, r 51 ps]±, r 52 n±, r» r± 

[0 0 4 0] it (A-l) C*^T, L, 

xi^ya, e7xxi/>a, 7>hui/^iesoii*© 

7U — U>S©^ 2f@^l^L ; enJ-X±'D7U-b> / a 
^, p-7xxuyl > 4, 4' -e7xxuy«^tf 

[0 0 4 1] L, 7g^n§7 U-b>8tt, 2 

40 fflfcv b'?-n«±©7y-uya^7;i/+b>'a, -0 
-s-*fea-NR-j^ffibT»Hrr*t.oT?* 

oTfeiK llT*, R(i7;l/^aSfci±7U-;l/8 
*^7o 7;l/+;b8i:LTa^ i ? L ;l/8, x*7l/3SSStf¥ 
If 6 n> 7 V -)im t L Tti 7 x x;b8^^*if 6 tl 
§0 fcfr-efc, 7U-;P8*WSL<> ±IB»7xx;l/ 
8©S3b\ A, , A 2 ^oTU(, $5>ic«7xx 

$7c, 7;l/*l^>8^LTti><7b>'a, x^b>8# 
jWffS Lt\ d©=k 9 %7 U -lx>8©aftf?ij^Ttc 

50 7^7o 



(8) 



13 



[0 0 4 2] 
[ft 9] 



CH 2 . 



CH 3 



Ph 





9 
-cM-o- 



10 



20 



30 



[0 0 4 3] 3Mc, S (A- 2) fc^^MWrSt, 
S (A- 2) Kfcl^T, Rm ttS (A-l) ICfcfrSR 
51 fc, gcfcR* ttS (A-l) tfettSRo 

P 4 «S (A - D (ctslt^p l $£tip 2 fc s £ 

as (A-i) tcfett-sLi tzftznmmx* 

[0 0 4 4] $ fc, S (A-2) iCfcl^T, p 5 & 
SU\ p5A<, l~3cDBit »eiSfctt2 



40 



If SB 2 0 0 1 - 5 2 8 7 0 
14 

U\, 

[0 0 4 5] S (A-2) Cfc^t, R* ilRss tail 

sst^fc-rsfc*, r 5 < p±, r* nu±a, &*ra-"et> 

[0 0 4 6] S (A- 1 ) fctJVT, A n fcJctfA r 
* ©'>&< fcfc-Tj, Ar 3 WffAr* 

— 7W7x-;l/S> t£7xx;i/S, £-7xx;bS, X 

if feli7x-;Hffi-;HT'fe§ l U\ 
S&fcttAn *5itfAr 2 <£>'>£< 2; fc—7j* A r 3 
WtfAr ( tt-^7x^«, lf7x- 

[0 0 4 7] it (A-2) iCfc'^T, A r 5 fcit/A r 
a fc*>-7x#7xx;l/& t7i-;l/& 

7x-;H, x^'J;l>S, 7x-;bx^U;l/S, ^7x 
x;l/X^'J;Hk fi-;H, ^f;l/fxz;H, 7x 
x;l/^xx;l/»$fca7xx;Hif-xx;l/aT'fe5ili: 
iflbl\ SBKBArs feitf A r« 
-7?^7 x -)im, tT 7 x x;I/S$ fcf ± £ - 7 x x;I/S 

•est), l, ttJMg^-e«*{:fc«<ff*u\ 

[0 0 4 8] S (A-l) , S (A-2) H&Ztl&it 

r* -3, «ST?*fci6T^ , rk#tt«8iao**^ , rto 

5) 0 

[0 0 4 9] 

[ffci 0] 




[0 0 5 0] 
ttfcl 1] 



(9) ffBR2 001-52870 

15 16 

No. A^ Ar 2 Ar 3 Ar 4 R 13 H u Ria Kgs Rg 4 Rgg Rre-ar R4247 

1-1 — Ph — H — Ph — H — H — H — H — H — H — H — H — H 

1-2 — Ph — H -Ph — H — Ph — H -H — Ph — H — H -H — H 

1-3 -Ph -H -Ph — H — H -Ph — H — H — Ph — H -H — H 

1-4 — Ph -H — Ph — H — H — H — Ph — H — H — Ph — H — H 

1-5 — Ph -H — Ph — H —Me — H — -H -Me — H — H — H — H 

1-6 — Ph -H -Ph -H — H -Me — H — H -Me -H — H — H 

1-7 — Ph -H -Ph — H — H -H -Me -H — h -Me — H — H 

1-8 — Ph -H -Ph -H — H -OPh — h — H — OPh — H — H -H 

1-9 —Ph — h ~Ph — H — H -OMo — H — H — OMe — H — H -H 

1-10 -Ph -H -Ph -H -H -^. M e -H -H -Q-Me -H — H -H 

1-11 — Ph — H -Ph — H -H — p-Bph -H -H — p-Bph -H -H — H 

1-12 — Ph — H — Ph — H — H -m-Bph — H — H -m-Bph — H — H — H 

1-13 — Ph — H — Ph — H — H — O-Bph — H — H — G-Bph — H — H — H 

1-14 — Ph — H — Ph — H — H -NPh 2 -H — H — NPh 2 — H — H -H 

1-15 — Ph -H — Ph — H — H — N(Toly) 2 -H -H — NCTolyh -H -H -H 

1-16 -Ph -H -Ph -H ~H -^ Ny=v -H -H^-^^-H -H -H 



M7 -Ph -H -Ph -H — H ~ H ~ H — H — H -H 

[0 0 5 1] lit I 2] 
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No. 


17 

Ar, 


Ar 2 


Ar 3 


Ar4 


Ria 


Rl4 


Ris 


"23 


R 24 


R 26 i 


^32-37 


18 


1-18 


-Ph 


— Ph 


— Ph 


— Ph 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


1-19 


— Ph 


-Ph 


— Ph 


— Ph 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


-H 


-H 


1-20 


— Ph 


-Ph 


— Ph 


— Ph 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


-H 


-H 


1-21 


— Ph 


— Ph 


— Ph 


— Ph 


— H 


-H — Ph 


— H 


— H 


— Ph 


-H 


— H 


1-22 


— Ph 


-Ph 


— Ph 


— Ph 


-Me -H 


— H 


-Me 


-H 


— H 


— H 


-H 


1-23 


— Ph 


— Ph 


— Ph 


— Ph 


— H 


-Me 


— H 


— H 


-Me 


— H 


-H 


-H 


1-24 


— Ph 


-Ph 


— Ph 


— Ph 


— H 


-H 


-Ma 


— H 


-H 


-Me 


— H 


— H 


1-25 


— Ph 


— Ph 


— Ph 


— Ph 


— H 


-OPh 


— H 


— H 


—OPh 


— H 


-H 


-H 


1-26 


— Ph 


-Ph 


— Ph 


— Ph 


— H 


-OMe 


— H 


— H 


-OMe 


— H 


— H 


— H 


1-27 


— Ph 


-Ph 


— Ph 


— Ph 


— H 


-©-Me 


— H - 




le — H 


— H 


— H 


— H 


1-28 


—Ph 


— Ph 


— Ph 


— Ph 


— H 


-p-Bph 


— H 


-H 


— p-Bph 


-H 


— H 


— H 


1-29 


— Ph 


— Ph 


— Ph 


— Ph 


— H 


— m-Bph 


— H 


— H 


— m-Bph 


— H 


— H 


— H 


1-30 


— Ph 


— Ph 


— Ph 


— Ph 


— H 


— o-Bph 


— H 


— H 


— O-Bph 


— H 


— H 


— H 


1-31 


-Ph 


-Ph 


— Ph 


-Ph 


— H 


-NPhj 


-H 


-H 


-NPh 2 


— H 


-H 


— H 


1-32 


— Ph 


-Ph 


— Ph 


— Ph 


— H 


-N(To1y> 2 


— H 


-H 


-N(Toly) 2 — H 


— H 


— H 


1-33 


— Ph 


— Ph 


-Ph 


— Ph 


— H 




-H 


— H 




»-H 


— H 


— H 


V34 


— Ph 


-Ph 


— Ph 


— Ph 


— H 




-H 


— H 






-H 


— H 



[0 0 5 2] [ft 13] 



19 



(11) 
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No. Ar, Ar 8 Ar 3 Ar 4 R, 8 R u B 15 R23 R24 R25 H 32-37 R 42-4? 



1-35 


-p-Bph 


— H 


—p-Bph 


-H 


— H 


-H 


-H 


-H 


— H 


— H 


-H 


— H 


1-36 


-p-Bph 


— H 


—p-Bph 


— H 


— Ph 


— H 


-H 


-Ph 


-H 


-H 


— H 


— H 


1-37 


—p-Bph 


-H 


—p-Bph 


— H 


-H 


— Ph 


— H 


— H 


-Ph 


— H 


— H 


— H 


1-38 


-p-Bph 


— H 


—p-Bph 


-H 


— H 


-H 


— Ph 


-H 


— H 


— Ph 


-H 


— H 


1-39 


— m-Bph 


— H 


—m-Bph 


— H 


— H 


-H 


— H 


— H 


-H 


— H 


-H 


— H 


1-40 


— m-Bph 


— H 


-m-Bph 


-H 


— Ph 


— H 


-H 


-Ph 


— H 


-H 


— H 


-H 


1-41 


— m-Bph 


— H 


—m-Bph 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


1-42 


—m-Bph 


— H 


— m-Bph 


-H 


— H 


-H 


— Ph 


— H 


-H 


-Ph 


— H 


— H 


1-43 


—o-Bph 


— H 


— o-Bph 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


1-44 


—o-Bph 


— H 


—o-Bph 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


-H 


-H 


1-45 


—o-Bph 


-H 


-O-Bph 


— H 


— H 


-Ph 


— H 


-H 


— Ph 


— H 


— H 


-H 


1-46 


— o-Bph 


— H 


—o-Bph 


-H 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


-H 


— H 


1-47 


—p-Bph 


— H 


-p-Bph 


— K 


— H 


—o-Bph 


— H 


-H 


-o-Bph 


— H 


— H 


-H 


1-48 


— p-Bph 


-H 


—p-Bph 


-H 


— H 


-NPh 2 


-H 


-H 


-NPh 2 


-H 


— H 


— H 


1-49 


—p-Bph 


-H 


-p-Bph 


-H 


— H 




— H 


-H 


-N(Toly) 2 -H 


— H 


— H 


1-50 


—p-Bph 


-H 


-p-Bph 


-H 


— H 






-H ' 




>-H 


— H 


— H 


1-51 


-p-Bph 


-H 


-p-Bph 


— H 


— H 




-H 


— H " 






-H 


-H 
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[0 0 5 4] 
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Wo. Ar, 



Ar 2 



Ar 3 



Ar^ 
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R 25 R 32 -37^42-47 



1-52 -p-Bph -p-Bph — p-Bph -p-Bph — H -H -H -H ~H -H — H -H 

1-53 —p-Bph -p-Bph —p-Bph —p-Bph — Ph — H -H ~Ph — H — H — H — H 

1-54 -p-Bph -p-Bph -p-Bph -p-Bph — H -Ph -H -H — Ph — H — H — H 

1-55 —p-Bph —p-Bph —p-Bph —p-Bph — H — H — Ph — H — H — Ph — H — H 

1-56 -m-Bph -rr-Bph —m-Bph -m-Bph — H — H — H — H — H — H — H — H 

1-57 -m-Bph —m-Bph —m-Bph -m-Bph — Ph — H — H— Ph— H — H — H — H 

1-58 -m-Bph —m-Bph -m-Bph —m-Bph — H -Ph — H — H — Ph — H — H — H 

1-S9 —m-Bph —m-Bph -m-Bph -m-Bph — H — H — Ph — H — H — Ph — H — H 

1-80 —o-Bph —O-Bph — o-Bph — o-Bph — H -H -H -H — H — H — H — H 

1-61 — o-Bph —o-Bph —o-Bph —o-Bph — Ph — h — H — Ph — H — H — H — H 

1-62 —o-Bph —O-Bph —o-Bph —o-Bph — h — Ph — H — H — Ph — H — H — H 

1-63 —o-Bph —o-Bph —o-Bph —o-Bph — H — H — Ph — H — H — Ph — H — H 

1-64 —p-Bph —p-Bph —p-Bph —p-Bph -H —o-Bph -H -H —O-Bph — H — H — H 

1-65 —p-Bph —p-Bph —p-Bph —p-Bph — H — NPh 2 — H — H — MPh 2 — H — H — H 

1-66 —p-Bph —p-Bph —p-Bph —p-Bph — H~N(Toly) 2 -H -H — N(Toly) 2 -H — H -H 

1*67 —p-Bph —p-Bph —p-Bph —p-Bph -H^Q^Q _ H -h"?H^-h — H — H 

1-68 -p-Bph -p-Bph -p-Bph -p-Bph -H~€^~0-H -H™^^-©_ h _^ _ H 

* * Utl 6] 

— p-Tp = 




— m-Tp 
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Utl 7] 
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23 24 



No, 


Ar^ Arg 


Ar 3 


Ar 4 




R 14 


*15 


H 23 


R24 


R2S 


^32-37 


R42-4 


1-69 


— p-Tp — p-Tp 


—p-Tp —p-Tp 


-H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


1-70 


-p-Tp -H 


—p-Tp 


— H 


-H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


1-71 


—p-Tp — H 


—p-Tp 


-H 


— H 


On 

— rri 


— H 


— H 


— Ph 


— H 


— H 


— H 


1-72 


—p-Tp — H 


-p-Tp 


-H 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


1-73 


-P-Tp -H 


—p-Tp 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


-H 


1-74 


—p-Tp -CH 3 


—p-Tp - 


-CH 3 


-H 


— H 


-H 


— H 


— H 


-H 


-H 


-h 


1-75 


— m-Tp —m-Tp 


—m-Tp - 


-P-Tp 


-H 


— H 


-H 


— H 


-H 


— H 


-H 


— H 


1-76 


-m-Tp -H 


—m-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


1-77 


—O-Tp — o-Tp 


— o-Tp — o-Tp 


-H 


-H 


— H 


-H 


— H 


-H 


— H 


-H 


1-78 


-g.jp — H 


— o-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


-H 


1-79 


— p,o-Tp — H 


— p,o-Tp 


-H 


— H 


~H 


— H 


-H 


— H 


— H 


— H 


— H 


1-80 


— o,p-Tp — H 


— o.p-Tp 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


-H 


1-81 


— p,m-Tp — H 


— p,m-Tp 


— H 


-H 


— H 


— H 


-H 


— H 


~H 


— H 


— H 


1-B2 


— m,p-Tp — H 


— m.p-Tp 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


1-83 


— n\o-Tp — H 


— m,o-Tp 


-H 


— H 


— H 


— H 


-H 


-H 


-H 


— H 


— H 


1-84 


— o,m-Tp — H 


— o.ni-Tp 


— H 


— H 


— H 


-H 


-H 


— H 


-H 


-H 


— H 
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No. Ar 1 Ar 2 Af 3 Ar 4 R ia fl 14 R 15 R g3 R g4 Rgs r 32 . 37 

1-85 -Ph -H -Ph — H — H — H -H -H -H -H R 3g =Ph R <3 «Ph 

1-86 -Ph H -Ph — H -H -H — H -H — H -H R 3 j?=PH R< 3 =PH 

R 37 i=Ph R 4EF Ph 

1-B7 -Ph -H -Ph -H -H — H -H — H -H — H R 32 «Ph R 43 =Ph 

Rse^Ph R 47 =Ph 

1-88 -Ph — Ph -Ph -Ph -H — H -H — H -H -H R^Ph R 43 =Ph 

f. 8 g -Ph -Ph -Ph -Ph -H — H -H -H -H -H R^Ph R^Ph 

R37=Ph R46"P*1 

1 90 -Ph -Ph -Ph -Ph -H -H -H -H -H -H Rga-Ph R 4S =Ph 

Rgs=Ph R 47 =Ph 

141 -Ph -H -Ph — H — H — H -H -~H -H -H R 32S Me R 43 =Me 

1-92 -Ph -H -Ph — H — H — H -H — H — H Raa^Me R^Me 

R 37 =Ms FU^Me 

1-93 -Ph -H -Ph - H -H -H -H -H -H — H R 32 =Me R 43 =Me 

R 3 6=Me R4 7 =Me 

1-94 -Ph -Ph -Ph -Ph -H -H -H -H -H -H R^Me R 43 =M* 

1-95 -Ph -Ph -Ph -Ph -H — H — H -H -H -H R 32 =Me R 43 =Me 

R 3 7»Me R 46 =Me 

1-96 -Ph -Ph -Ph -Ph -H -H — H -H — H -H R 32 =Me R 43 =Me 

R 3 6=Me R 47 =Me 

[0 0 5 9] 50 [ffc 2 0] 
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(14) 
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R23 Afg^ y Ar! R 13 

Rg4 v.,/ — \_/ — # — V^~ Rl 4 

R37 R3eR 4 7 r« 
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[0 0 6 0] 



* * [ft 2 1 ] 



[0 0 6 1] 
[ft 2 2] 



No. 


Ari 


Ar 2 


Ar 3 


Ar 4 


R13 


R14 


P-1» 


R a3 


R 24 


R25 


R32-37 


R42-47 


1-97 


-St 


-H 


-St 


-H 


-H 


-H 


— H 


— H 


— H 


— H 


— H 


-H 


1-96 


-S1 


— H 


-St 


— H 


— Ph 


— H 


— H 


-Ph 


-H 


-H 


— H 


— H 


1-99 


-St 


— H 


—SI 


— H 


-H 


— Ph 


— H 


-H 


-Ph 


— Ph 


— H 


— H 


1-100 


-St 


— H 


-St 


— H 


— H 


-H 


-Ph 


-H 


-H 


— H 


— H 


-H 


1-101 


— SI 


—St 


-St 


-St 


— H 


— H 


— H 


-H 


-H 


— H 


— H 


— H 


1-102 


-St 


-SI 


-St 


-St 


-Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


— H 


1-103 


—St 


-St 


-St 


-St 


— H 


— Ph 


— H 


— H 


— Ph 


-H 


-H 


— H 


1-104 


-St 


-SI 


-St 


-St 


— H 


— H 


— Ph 


— H 


-H 


— Ph 


— H 


— H 


1-105 


—St 


— H 


-St 


— H 


— H 


—St 


— H 


-H 


-H 


-St 


— H 


— M 


1-106 


-St 


-St 


-SI 


-St 


-H 


—St 


— H 


— H 


-St 


— H 


-H 


-H 


1-107 


—PS 


— H 


—PS 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


1-108 


—PS 


—PS 


—PS 


-PS 


-H 


-H 


-H 


— H 


-H 


-H 


— H 


— H 


1-109 


—PS 


-H 


—PS 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


1-110 


-DS 


— H 


— DS 


— H 


— H 


-H 


— H 


-H 


-H 


-H 


-H 


-H 


1-111 


-DS 


— OS 


— DS 


-DS 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


1-112 


-DS 


-H 


— DS 


— H 


— H 


-Ph 


-H 


— H 


-Ph 


— H 


-H 


— H 
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• Ar 2 R 15 

R37 R3&R47 R46 
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27 

Ar 2 



Ar 3 



Ar 4 




Ru 


«15 


^23 


28 


R25 


R32^37 


^42-47 


— H 


— H 


— H 


-H 


— H 


— K 


-H 


— H 


— H 


— Ph 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


-CH 3 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


-p-Bph 


-H 


-H 


— H 


— H 


-H 


— H 


— H 


— H 


P °P n 


— H 


— H 


— H 


^ 


— H 


— H 


— H 


— H 


— H 


-H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


— Ph 


— H 


— H 


-Ph 


— H 


— H 


— H 




— H 


-H 


-H 


— H 


-H 


— K 


— H 


— H 



1-113 
1-114 
1-115 
1-116 
1-117 

1-118 
1-119 
1-120 



Jo 
^0 



-H 
— Ph 
~CH 3 
-p-Bph 
-p-Bph 

— H 

— H 
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[{b2 4] 
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20 



No. 




Ar 2 


Ar 3 


Ar< 


P113 






«23 


^24 




R 32-37 


R 42-47 


1-121 


S^CH 3 


— H 




— H 


— H 


-H 


— H 


— H 


-H 


— H 


— H 


— H 


1-122 


S^CHs 


— PH 




-Ph 


-H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


1-123 




-CH 3 




-CH 3 


— H 


— H 


— H 


— H 


— H 


~H 


-H 


— H 


1-124 




—p-Bph 




-p-eph 


— H 


— H 


-H 


— H 


— H 


-H 


-H 


— H 


1-125 


-A 

S^CH 3 


— p-Bph 




— p-Bph 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


1-126 




-CH 3 




— H 


— H 


— H 


—H 


— H 


— H 


— H 


— H 


— H 


1-127 




— H 




— H 


— H 


— Ph 


— H 


-H 


— Ph 


-H 


— H 


— H 


1-128 


-YX 




-/X 


-fx 

S^CH 3 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 



[0 0 6 5] 
[ft 2 6] 



(16) 



^66 R&7 
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No. 


Ah 


Ar 2 


Ar 3 


Ar 4 


Ar 5 


Ar 6 


Ar 7 


Ar 8 


2-1 


— Ph 


-H 


-Ph 


— H 


— Ph 


-H 


— Ph 


— H 


2-2 


— Ph 


— Ph 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


-Ph 


2-3 


— PH 


— H 


— Ph 


-H 


— Ph 


— H 


— Ph 


— H 


2-4 


— Ph 


— Ph 


— Ph 


— Ph 


— Pb 


-Ph 


— Ph 


-Ph 


2-5 


— Ph 


— H 


— Ph 


— H ' 


-Ph 


— H 


-Ph 


— H 


2-6 


— Ph 


-H 


— Ph 


-H 


-Ph 


-H 


— Ph 


-H 


2-7 


-Ph 


— H 


— Ph 


— H 


— Ph 


-H 


-Ph 


— H 


2-8 


-Ph 


~CH 3 


— Ph 


-CH 3 


— Ph 


-CH 3 


— Ph 


-CH 3 


2-9 


— Ph 


— H 


— Ph 


— H 


— Ph 


— H 


-Ph 


— H 


2-10 


-Ph 


— H 


-Ph 


— H 


-Ph 


-H 


— Ph 


— H 


2-11 


—p-Bph 


— H 


—p-Bph 


-H 


—p-Bph 


-H 


-p-Bph 


— H 


2-12 


— p-Bph 


-p-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


-p-Bph 


p-Bph 


2-13 


— p-Bph 


— H 


—p-Bph 


— H 


-p-Bph 


— H 


—p-Bph 


— H 


2-14 


-p-Bph 


p-Bph 


—p-Bph 


—p-Bph 


—p-Bph 


-p-Bph 


-p-Bph 


—p-Bph 


2-15 


—p-Bph 


— H 


—p-Bph 


— H 


-p-Bph 


— H 


—p-Bph 


-H 


2-16 


—p-Bph 


— H 


—p-Bph 


— H 


-p-Bph 


— H 


—p-Bph 


— H 


2-17 


—m-Bph 


-H 


— m-Bph 


— H 


—m-Bph 


— H 


—m-Bph 


— H 


2-18 


— m-Bph 


—m-Bph 


— m-Bph 


—m-Bph 


— m-Bph 


— m-Bph 


—m-Bph 


—m-Bph 


2-19 


—o-Bph 


— H 


— o-Bph 


— H 


-o-Bph 


— H 


—o-Bph 


— H 


2-20 


— o-Bph 


— o-Bph 


—o-Bph 


— o-Bph 


—o-Bph 


-O-Bph 


— o-Bph 


— o-Bph 
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[ft 2 8] 
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31 32 







R14 


R15 


«23 


R24 


R25 


*33 


Ra* 


R 35 


R43 


R44 


R45 


Rse-57 


Re6-*7 


2-1 


-H 


-H 


-H 


-H 


-H 


-H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


-H 


22 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-3 


— H 


— Ph 


— H 


— H 


— Ph 


-H 


— H 


-Ph 


— H 


-H 


-Ph 


— H 


— H 


— H 


2-4 


— H 


— Ph 


-H 


-H 


— Ph 


-H 


— H 


-Ph 


— H 


— H 


-Ph 


-H 


— H 


— H 


2-5 


— H 


— H 


-Ph 


-H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


2-6 


— Ph 


— H 


-H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


— H 


2-7 


— H 


-CHg 


— H 


-H 


-CH 3 


— H 


— H 


-CH 3 


— H 


— H 


-CH 3 


-H 


— H 


— H 


2-8 


— H 


— H 


-H 


-H 


-H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-9 


-H 


— H 


— H 


-H 


-H 


— H 


-H 


— H 


-H 


— H 


— H 


— H 


Rse=Ph 


R66=Ph 


2-10 


— H 


— H 


-H 


-H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


R56=Ph 
Rs7=Ph 


Re6*Ph 
R 67 =Ph 


2-11 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


-H 


— H 


— H 


— H 


-H 


-H 


-H 


2-12 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


2-13 


— H 


— Ph 


— H 


— H 


— p h 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


-H 


— H 


2-14 


— H 


— Ph 


-H 


-H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— Ph 


— H 


— H 


— H 


2-1 S 


— H 


— H 


-Ph 


-H 


-H 


— Ph 


-H 


-H 


— Ph 


— H 


— H 


— Ph 


-H 


— H 


2-18 


— Ph 


— H 


-H 


-Ph 


-H 


— H 


— Ph 


~H 


— H 


— Ph 


— H 


-H 


-H 


— H 


2-17 


-H 


— H 


— H 


— H 


— H 


-H 


— H 


-H 


— H 


-H 


— H 


— H 


-H 


— H 


2-18 


-H 


— H 


— H 


— H 


— h 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-19 


-H 


— H 


— H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


2-20 


— H 


— H 


— H 


— H 


-H 


-H 


— H 


-H 


— H 


— H 


— H 


-H 


-H 


— H 



[0 0 6 9] * * [{fc3 0] 




[0 0 7 0] X * [ft 3 1] 



No. 


Ar, 


Ar 2 


Ar 3 


Ar 4 


Ar 5 


Ar B 


Ar 7 


Ar 8 


R13 


Rn 


«is 


R23 


R24 


R25 


R33 


R34 


R35 


R 43 R44 


R45 


R6B-S7 


R66-67 


2-21 


-St 


— H 


—SI 


-H 


-St 


-H 


-St 


-H 


— H 


-H 


— H 


-H 


— H 


— H 


— H 


— H 


— H 


— H 


-H 


— H 


-H 


— H 


2-22 


~St 


—SI 


—St 


—St 


-St 


-St 


-St 


—St 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


— H 


2-23 


—St 


— H 


-St 


— H 


-St 


-H 


-St 


— H 


— H 


— Ph 
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[0 1 8 23 S (2) (DafSU^fW&JJTFlcSVf 



(39) #1312 0 0 1 -5 2 8 7 0 

75 76 

[0 18 3] 



„ Q 

0 






HIM34 



HIM38 



HIM35 



[0 18 4] * * Wfc6 0] 

Q _ P Q ,_0 




Q _ p Q _ p 



HIM73 



HIM74 



N-4 >-N 




HIM78 



[0 18 5] Cft5ttl8©*ffl^Tfc2»fiU:0ffflL (2) (D{t^ffl^§il 

[0186] famous* *-)\>mmm, *-iv-&\ iDt?wp>y ^§^^±-^§0 t^-mic^ 



(40) 



77 



iWff $ t < , *-;I/£X« t H: 7 x - U V 5^7 5 

[0 18 7] 1 ~ 1 0 0 Onm, $ 

6fc:81~l OOnmftWStK, *-;Hft3UBOJ?*a 
l~2 00nm, 5~ 1 0 0nm*WS U\, 

e.OJi%lW«)»IStt5i:#ai~l OOOnnu 
« 1 0 — 50 Onn©J¥£fc-f 5Cktf$?$U\, 

[0 18 8] <«?ift^$3J:0 ; /tfcaaAJi>*^ 
-Z?fi, -SMWBLfctf, V?tfc£M3<i:tf/$ fctt&XB 10 

0«?&A$fi}Mtt^ft£fift/l©*7 F-tmt LTffl 
Ktt*cfctf#SU\, t©*£0*?axilBSttfl:£ 

tit LTteMtE©7 x -;l/7 y F 5Hr >B!*#©B*\ 
FU7 (8-+/'J/7h) 7/l/5^7A (A1Q3) 
m<D 8 -*/ >J /-^ft^bJtORSWMfEtt^tf * 

[0 18 9] WC, S (A) ©S^7x— ;l/7yh9>ll 
3if*t 8 -*/ U /-;I/ft^L*©B§*fl*Effi : ?i:T 
37;F5-7AS|{* d#£FUX (8-*/U/vF) 
7;l/5^7A) W#*5»ttHllo«?liaS)i 

U\ 8 -*/U /-;W *^L*©Si*ft*e 
fit? ilf S7;l/5-«>AI8#tOV>TttWO 9 8/0 8 30 
3 6 O^CM^^nT^So 

[0 19 0] *^&XB0AMH4l~l 0 0 Onm, 
EB1-10 Orm*WS b< , ■^(•SWOWStt 1 ~ 
5 0 Onm, £ 5>&C& 1 ~ 1 0 OniAWS Lt/\ £ft?><7) 
Ji*l )■©#»*:}■* 0 0 Onm, 1 

~1 0 Ona©^*: 1 * S£fcff8?£U\, 

[0 19 1] <&ffi>#5P3£:|3t'>Tffl^5ft3IBffi# 
ifcKtt, 7;W>U&H (Li, N a, K, Rb, Cs 

H#«fc:tt7'y{tUf-'>A (L i FK fifty* 7 A 40 

a i c iK Jtftu*7A (LiBr), avitv? 

7 A (L 1 I) , 7-y{t*FD7A (Na FK Wcf 
FU7A (NaC 1) , *{frt F U r> A (NaB r) , 
37{t-tFU7A (Na I) , 7-y{t;l/t!>77A (R b 
F) , mtfrVWU (RbC 1) , SfofrVLVtlk. 
(R b B r) , 37{bl/tT-77A (R b I) , 7-yft-b 
-77A (CsF), fift-tr>7A (CsCl), Hfk-t 
->7A (C s B r) , 37{bfc:>'7A (C s I ) ©^n 
yy\tw$. «?{t'J*7A (L i.O) , iMtt FU7 
A (Na 2 0) *0»fbW*^6tf5n*o tftRb, C 50 
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[0 19 2] 7;I/*U^JSO^nyy{k«!x &{tft£T 
Na, K, Mg, A 1 x Ag, In, fcS^tt, Ctl6 

<o l «M_t*#lj££) tlILTtJ;^o IS 
BtfoWNTCH^ itfjff* L < , 7*71/7 r 7 mi? 

$5iiww$u\ mm<Dmmzte 1 o~i ooo 

[0 19 3] SBJ^i LT7;VA 'J MOAP^ft 

ft, »fb»*ffl^*cfc«:, nes&tmittit&mpv 

&£it^At^©T\ «t »3lffi»*0*?ffiXttfc*-rt' 

axtt*®#*n*o «e*fiDMgAg©«fc-5ftSt«-eti 

Ktb-e&Zo Sfc ^nyyfbft, Iftiofllto 
fctK»7c^3fifiej:0*JBk:ft»)f»*o ioTl«^ 

t mm t »s*ib]±«i «. * * o 

[0 19 4] 7;l/A'J#I©ADy>m IWtft*BE 

ffc^^fc-JMSXIta&ttfc^tt*** FWSt bTffl 
v ^ t ^88«Jc v T § o 

[0 19 5] Sfc, ItffiWffiOWUftllt L i^cD^« 

[oi9 6] $fe, w&B&vamcb i ^, 

So 

[0 19 7]&*5, FUX (8-*/U/vF) 7;V5 

-7 a (a i Q3) m^mi-'&x^^xs/^fc&mmm 

?aXfe«ktf/*feli*ISWtJfr*x^»y^K:«J:«^ 
/-^K±-TSfc46t, « ; ?aX*J:tf/$fc»4IIBS 
Stltffitorat;F7>y^O±7^-fe>^{* (Iff 
IB) Ol^O. l~2 0raJ?k:}gJSR , f*Cfctf1?*So 
[0 19 8] <H@>W$tE L*?*iB»«S*5fc» 

ta, kt>— ^flDWStfawftv^u^awi?** 

(*Wtctt, M^il I TO (^F-7Kfb^>i/7 
A) , I ZO (ffi»F-71Mt-f >S>£20 . S n 
0 2 , Ni, Au, Pt, Pd, F-^>F^F-7L 

(CITO, IZOtfjfSU>. I TOtt, jBHtl n. O 
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'PCtlfrt>mffiLX^Xi>&\<\ I ZOtt, ffl^I n* 

SnCh ©g^Jfctt* 1-2 0«S°/cn S6fc(4 5~l 
2«1%jW?$U\ Sfc, IZ0TOIn z 0, fcit 
t5Zn CXDg^ifcti, 12-3 2Hm%@KT 

Sfc, PIS<DI¥$(i 1 0-5 0 Onragfit-TSC 

Tl 0-3 0 Q/DSfcttl 0Q/DiXT (IHTO. 1 

- 1 o □/□) © i t oimtfztiZo 

[0 19 9] Sfc, r-YX^WOct^ft^tt^/W 
xfcfci^Tfi, I T OCfflSnKft*:* < ft sot A l EH 

[0 2 0 0] <iS*#**>IS*#8fci#fc*JI8ttft^ 
5-7 w ;l/#H« J f>£3raiMt*#tytBI3Hil7 -f 
[0 2 0 1] #5-7-f;1/*HREH:, ftftr-rxTV 

[0202] tfz, e Lm^tfn^myt^nm^v&w. 
v >nar, Hi?©»fttt • **© a > f 57. f t ft 

±f3o 30 
[0 2 0 3] $fc % BWft^lllO«k5a:)fc^WBI*ffl 

^T*5-7^;F£-©ftfc>t>tcLTfci:t\, 
[0 2 0 4] KftSS^W/l/^HBtt, E L#§ft©ft£ 

KiRU lB^«M*©lt)mfr&ft£»m£#5£i: 

[0 2 0 5] Dtttfitt, 3S*«fcH:£tt*piK*tfilS 

[0206] 'uytt-im*mc%yt*ffiytLi3;^£. 

0 ft*m*3^tf J; < , 7 * F 'J V ?"57 - • £P®J^ 
£W£U\, 50 



MrM 2001-52870 
80 

[0207] mmm&, im8*ws^ 
[0208] <*5-7-<;i/*-*fflvfc«)taiai> 

*«WTftt, tti$©lf<iE LlS?i:*5-7^/I/^-i: 
^ffl^^fe^5e:iitcj;oT, it«E©W$l E L fg^ ©% 

So 

[0 2 0 9] C3LfcSBfclfta©W*EL*?*3iflI 
£© Wi ttSWttS-efc Set tf&gT** 0 > 

ttswidBKSfts. 

[0210] cct, wawfcn^«ft^«*^*i-* 

[0 2 11] ±iE©£Hti, •fe^>hS!0«*»** 
-f£k©T&oT*>, F-y hvhU>y77§y©«^g|5^ 
W"f 5fc©T&oTfe<U^ tn&W2r©S3SS$*fl| 

[0 2 12] F-y hvh U >y7 7S©g^gpti, SWC 

$nfcXYvhU-y7X§a*ffi^WL, £©£Ma$#© 

oT, *7-7^;l/*-«B«(Sjfi» Gl«*5-7^ 
;l/*-W) K«75<y 7v h y «y 7x£^Bf3<: £tf 

77-y7vhU>y77tcfc 0*5-7 -r 
HH©»fttt*l*±*S<ii:tf"e*, cttfc:<fcD£feft 
ft©*IIStt% rtitf) * C fc ««T* *o 
[0 2 13] olT, ia*t(iffl©M«iim4iitg)ia 

do 

[0 2 14] ±!B©«^©*««, il^7F5^7«« 

So ftfe, SBfi±, 7F5-r7««»i> -7^©«1S* 

ft, JWII«HIK*fflVT Kyhvh'J -y 7x§y©a^gp 
jb^j^sns z: t-tf^tctb, ^cffM?nsffi73©7 

jf> % -*©P-7^©X!-5^7ftM]Itft^ftt^I 
^ft Cf#5 (J \$ffl£t *SElS»»3W¥fi 1 2 

[0215] W*tf , F >y F V F 'J -y ^TMWm^ 



(42) 

81 

©TOtt^f&Lh^-t^fc&tc, 77 U;HHBJf»*U-f 5 
F*<038W«HBT?JB*«tifc 1 pi ~5m£©*-^- 

;l/7-©SSJf i:LT«£t3o <:©*-^-p-F 
Jf%^7-->7'L, /^--y^Lfc^-^-n-h 

1 Onm- 1 0 0 pi JS©JilB*6*ilI*ffi:W\ )SHM®£ 

a, s i Oi, si n,w<Dmwk&ya<Diit>\ #u^5 
f, rtvmm, x3R*">«HB*o»iiT?««-rac 

[0 2 17] £5>fc, cof^, t&gflftD&Wi:, IfiH 

7^-^-cfcD*i©*t^-^-^771££^Lfc 20 
0 LTv lR?»(fr«^Sfcife* (l*W¥9-3 307 
9 o 

[0 2 18] CO», MM««E Lm?*<05fflM* 

zt&T-zzo ±mommmi±, ^mmoc 
f y 7 vxmmmtw,i^\ 

[0 2 19] <#^-7^;l/#-:JoJ:tf77'y7vFy 
i ) #7— 7^;l/7— 

[0 2 2 0] (R) SIS : l/J^WB, 

mn, r^mmm, +t^'JF>m 77 f 9+7 40 

7&fS«, 77 F^-fcy^iiffi, -<y>r>FU>3fi* 
ft, -f V -C 7 F y 7 >miM^cDm n n pfc «t t>*'>ft < 1 1 

[0 2 2 1 ] life (G) fell : Apy^fl7?nv/ 

HJ7x;M77&i£Stt^, 77^7 F'Jy^ 

gss, v ^ > f y 7 y%mmm<D^ a )o «ttf < t 

[0 2 2 2] fffe (B) fell : as^ni/r-y^H 
8, ^y^yxn>» -f>K7x 50 
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[o 2 2 3] -7?, >uy?-mmiz. mm* mm 

5 0%w±) ffiAfiU^„ #y 

y tfx;l/7;l>3— ;k #y Jf 3;HfD U F>, fc: Fp* 

Otitis «mttf 6ti*o 

[0 2 2 4] ftfc\ #7-7^7-%¥ffiWtc»!8£E 

-Y7^ (^77 A) «i'ft£o WIAtf, *U*fblf3. 
;W> 7^7^11, 7x7-;Mtfl§, 7;l/*F» 
SI, x^yiffli, #U 7^7 711111, *'JiXf« 
SI, ?W>SMI^ #'J75 Fifj^^v-, *y 

77'Jb-F, #U7*yi/— K tf'J*— K 
stf'J e-;I/7;I/3— ;K tf'J £x;Hf n'J FX Fp 

[0 2 2 5] *7-7^;l/*-3^±fcft*3^6a**^ 
Ji, ffiM<DJ37-7 J >l>Z-^ft~-y<D-?XZ%ftLT 

it/^y *m»&&» e. ft § itftfejg t _tfs«t 

/ < * - 7 Tv ^ -x y f L tc t) > $MM(DJi ffiT^ma© 

[0 2 2 6] ^n^'tl©* 7-7 -f;l/7-©SIJf il^ji 
*tt, TISfc-rs«lfcAW*L^^ R:flliP0. 5-2 
0 (im (jiii*5 0%JX±/6 1 0 nm) , G : M0- 
0. 5~2 0 nm mmm5 0%&±/5 A 5 nm) , 
B:SSi¥0. 2-2 0 /xm Gtifi*5 0%W±/4 6 0 
n m) 

[0227] sfc mcijv-yjuz—tf&mt'w 

y^-«fjg^e>ft*fc©{4, &*©Jft8^ *^-7^C 
;b*-tffflgft< y-p2T, ^O, W^EL 

-7^;b7-d{c&^5~5 ofi*%#t ns„ 

[0 2 2 8] ii)77>y7vFy >v77 
Atf, TI2©^Ji*«fct?^S^{t^»fli, MtftHfefe 
mWmtLXit, 7PA (C r) , -v>r>l (NO, 
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II (Cu) «O^Sfe«fctf J E-0«fb*©*it**»f*C 

^¥?lfi3. OJ-XJ: GSJ9 1 0~3 0 0nm (1 0 0 
-3 0 00 A) ) ©k©jbW£LV\ 
[0 2 2 9] Mfefe*G>JW*0ll£LT«\ 

* 5 - 7 ^ ;l/ * - 1 m C <fc 1 1 ±f 2fe» W > 

fcjb^tSo 10 
[0 2 3 0] SMfe^tf^ftfttMBIIlttx X>Vy*'J 
>m CVDt^tciDlftftttlSS^iB^ 

vx*yy©^st «fc D'>&< its^ap^iBK^as 

[0 2 3 1] *7-7^;W 

[0 2 3 2] (^¥fflM>*HWt*3^T, 20 

tc«o<c^, ^SP©Sl«H? (*, KIR, ft) t«fc») 
TH\ SWft (TOE 5 0 %tt±) *fflT?&£u£:*W 
[0 2 3 3] JlttWKfis MkS8tflgfeJ;tf/Sfc« 

So *7 = 7x/-;MtfB!f. 7;l/*K* 30 

;k #>J ;1/£pD FX #M?F, th'n+^i 
«EL*FO»3ttt*ffi«>*fc»K, «Wlff KUKRIS 

%JR»J * Wnt 5 c £ t tf * § o 

[0 2 3 4] UmmH. ±Ettfi*, 7«tt©*fl^iXt£ 40 
yn-K D-;l/3-K **X b&#©?3?re$$ 

[0 2 3 5] 8a»©J?£H\ £Pfcfc:iI:i:A,£ie#£ 
RlfSftl-'O-e, WtWJISittftV^, J?<fct>-fr2f* 
fc, ft©SiI*K^S£&f£T©T\ Sill /im~5mra 

[0 2 3 6] <aW^O*«B«tM«»{tft*>*« 50 



®M 2001-52870 
84 

-7 -f ;l/*-±£ fc{i&MS±fc:SM-r 5 C fc£ «fc o T 

ilfWtt *ST'feoTfe, r*M±©**Tfc 
oTUl\ 00* If, -IttSCtiaot, TJI© 

&«^*y©$ft*±i©&$iMJiT?#i;t, jshh 
* > ^ e l ^?*«»-r sctm*. 

[0 2 3 7] *0*mtbTt4, lWt*>f* (S i 
0 2 ) , Kfb7;l/5-7i. (A 1,0.) > W&zy 

(T 1 Oz ) > WHMvhVVJ* (Ye Ob) , gHb^Vb 
V-7A (GeOz ) , ftfbffiif) (ZnO) , WC*9 
*>"7A (MgO) , ^k*;l/~>7A (CaO) , S3 
IK (BzOO , MitXhxnyf-Vl* (S r O) , SflyS 
U7A (BaOK m\m (PbO) , ^1/3-7 (Z 

rO. ), Stft^hUSA (Na 2 0) , gHtU^A 

(l 1 2 o) , ®{b*'j7A (KiO) m*mf%z.tw 

T-tS^\ »>'J3X Hfb7;l/^-7A, Hft^2 
(2 5 01CWT) *5-7^;l/^$fc 
[0 2 3 8] SH^^ommife^ttteW^Hi: 

it©{£rS (l 5 0WF) Jtffj^HlfftD, *7-7 
L^o Sfc, ^^7.», #t7j<sM, fettle y 

[0 2 3 9] 73vX«©«Jtt LXM, m 1 f fc«S2 
^X, ^U7A • Xhnyg L 7A#**7X, ft*T5 
7A^->W^vX^^f5iii:jb^tSo 

S i s NO tf£$ftTV>Tfc«fctf\, 
[0 2 4 0] M0^*O*m^tt*^K{bWS©KJ¥ 

EttftV^, *«W1»H:, 0.0 1 (imfilhZ 00/im 

^> ^ffc7;I/5-7A, »«ktf(»{b^*y«^6ft*» 

X«©±ffi$fc(iTffl© / >%< fcfe-*K:iailLfc*5 
X«{i, S^5X©«ISx ^SS±s 1 fimJW±2 0 0 ft 
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ftM 2 0 0 1 - 5 2 8 7 0 
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[0 2 4 1 ] 
[Si] 





1) 


RsO — R' O - S i O? 


0 2 




K2O-P b 0 - S I 0 2 




3) 


R2O-B2O3-S i O2 
" N /I2t) - B>0 3 -% i 0 2 

* K 2 0- B 2 03-S i 0 2 




4) 


R' 0- B 2 03~ S i Oz 

• P b O-B2O3-S i 0 2 

• PbO/ZnO- B2O3- S i Oa 

- P b O-B2O3-S 1 0?+ (7 < >-) 

• Z n 0- B 2 0 3 - S i 0 2 




5) 


R ' 0- A I2O3-S i Oz 

• Ca 0/MgO-/i I 2O3-S i 02 

•MgO-A 1 2O3- S i O2 

• PBO/Z nt-A T ? 0 3 -S i 0 2 




6 ) 


R2O — A 1203— S i Op 

• L i 2 0- A 1 ?03- S i O2 

• N a 2 0 — A I2O3-S i O2 




f J 


K U~ 1 1 U2~b I (J2 

•BaO-Ti O?- S i 0 2 




8) 


R 2 0-2 r 0?-S i 0 2 

• NagO/L i 2 0-ZrO 2 -S i0 2 




9) 


R' 0 - P 2 0 5 - S i 0 2 
■ C a 0 — P2O3- S i Oz 




10) 


R ' O-S iQ 2 

• CaO/BaO/PbO-S i Os 




11) 


S i 0 2 




12) 


R 2 0 - R ' 0 - B 2O 3 ^ 
• L i 2 0-Be()- B2O3 




13) 


R' 0-R 2 * O3-B2O3 

- C a 0/B a 0 — A 1 2O3-B2O3 
• CaO/PbO-Lu 2 0 3 -B 2 0 3 




14) 


R 2 0- A l 2 03-P 2 05 
• K 2 0- A 1 2O3- P2O5 




15) 


R ' Q~ A UP3T P2O5 

• B a O/C a 0- A J ? 03- P 2 0 5 

• Z n 0 — A i 2O3- P2O5 





[0 2 4 2] 



K2] 



(45) Wffl 2001-52870 

87 88 









1 




S i 02. B?03, G e O2. A s 2 0 3 


2 




Li 2 0^Si0 2 , Na 2 0-Si0 2( K*0-S i Oz 
MgO-SiOz. CaO~Si02. BaO-SiOz, PbO-£i0 2 
Na?0-Ca O— S i Ch 
AlzCfe-SIOz 


3 




*-» 1 o?iJ3, ajvJ D2VT3. IY2U*-t32U 3 

MgO-B 2 03, Ca0-B 2 03, PbO-BeOa 

w «2U k/BU-BaU3, /ifiU~r OO — B2O3 

Al 2 03-Bs0 3 . SLCfe-B 2 03 


4 




L isO-PzQs. Na 2 0-P 2 0 5 

^ r <— » v/ r 2U5i D 3 VJ r 2 U3 
V 2 0 5 -P205. FC2Q3-P205, WO3-P2O5 


5 




Li 2 0-Ce02. NajO-CeO* KaO-CeO? 


6 






7 




Na 2 0^Mo0 3l KzO~Mo03. L2O-M0O3 


8 




Na 2 0-Te0? 


9 




N a 2 0-B2 03-S i 02 


10 




Na 2 0-A l20 3 -S 1 0 2l CaO-A I2O3-S i O2 


11 




Ca0-A IsOa-BaCb, ZnQ-A l 2 0 3 -B20 3 


12 




Na 2 0-A l203-B 2 03-S I 0* 


13 




BeF a NaF-BeFj 

Z t F< — B a F2 -T h F*. Gd Fj-Ba F 2 -Z r F4 


14 




Al (PCfe) 3 - A 1 F 3 ~Na F-Ca F 2 


IS 




Ag20-Ag I -P 2 0s 


ie 




Mg 0-A l 2 03- A 1 N- S i 0? 



[0 2 4 3] <:f«E L*?0«ifi*S>*K, *«W 
^X/W *te5©»ffijSSBcfc: «fc OMts c 

co 2 4 4] iws^x^'y^tt^ia-rsc 
[0245] ^mmco^mmmmat, izmmm 

ISHSS^O. 1 |tn JWT (j§1&, TPMiiO. 0 0 1 

[0246] K^Maio^ffawicias^nftv^, 1 

0 3 PaWTOKSSi: M«jSgii 0 . 1 ~ 1 nm/se 

to, KWtt*W6n*o tit, m?<Dmmmi±%t&< l 



30 [0247] cn6#*©**n:JiaillK**fflir^*« 

[0 2 4 8] COffi, ffif«^ffi (XVfyn- 

(lb) Sftif*fflv*ci:t,i»**. 

[0 2 4 9] *PgE^cD*«E LjR^tt, ffl#, itStEKil 
xffiK-r^cttT-t^o BiitaWEtt, SMS, 2~i 0 
[0 2 5 0] 

50 *«w*«6K»«iKKwr*o mmrnvmLfc 
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[0 2 5 1] 



* Ut6 1] 




HIM34 




f h7TU -*^>5>i> >»5»#(No.M) 
f 



AIQa 




[0 2 5 2] 



7 x =. JV 7 > h 5 -k >KW*(No. 1- 1) 

* * [ft6 2] 




±7^-fe>«W#:(No.20) 



X?'JJP7S>Sfi£#(S-9) 




N,N" - v(l - ± "73^ -NX- 5» Vv>3> >(NPB) 



[0253] <^fi®<?ij i >^7xifej;i:, i lomm 

mm (US) *X;Vy^ttl OOnitif&llLfco 
[0 2 5 4] ?LT, I TOaW*«*^Hb^^X 



*;l/^-t@^bT, lxio' PaJ-XTSTiJi 

Ebfc 0 

[0 2 5 5] &^T\ N.lT-^7x-;HI.N , -l£X [N- 
7x^;l/-N-4-M>;l/ (4-75/7x-;W ] ^y^'i/ 
> (H1M34) %WM'A&0. 2ni/sec 7?2Omii0)J?£l«:|£tt 



20 
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[0 2 5 6] N,SJ',N'-fh7n-(3-lf7x^l/-l- 
4)V)*y*jyy (r YvrV-^yWymmfcil 
o. I-D) £^ifjf SO. 2nm/sec T*20nm<DJ¥^lC^# 

[0257] fh ^7 U >s;s;>suift 

(No. I-l) £10, 10' -If X[2-t£ 7x-;W;W-9, 9' -er 

'J ;K7 x-;l/7y h ^-b^SIWftCNo. 1-1)) 
mtttfi : 3 fro-J^-fe^SWttOlo. 
20)% 3. Ovol%^tr«fc5t3 0raiOJit?lCSJMIU 
S^l^^S-Cl^kLft, £©t£cD||«}l 10 
S&NglCO. 0 5 ran/sec, 0. 1 5nm/sec, 0. 0 0 
6 run/ sect bfeo 

[0 2 5 8] £fe, r h57U-;^y^^y^ft(N 
o. I-l) i: 7ix;l/7> h 5-fe >^fE{*(No. 1-1) fcfcflSM 

(S-9) %3. Ovol%#€y<fe^t 5 0nm©J¥£t£^ 

tOUS^afillStO. 0 5nm/sec, 0. 1 5nm/se 
c, 0. 0 0 6 nut/sect bfeo 
[0 2 5 9] M^X\ SffiKJBfcfiSofc*!:, 7i-;l/ 
7>'h7-fe;> / K#f*(No. l-l)£^SiIS0. 0 5nm/se 
cT 2 OnmOJPS tC3H«U «MM)ltbfeo Sfc, 
hUX (8-*7U/^h) 7;b5^7A (A1Q3) 
fcHarilSO. 2im/sec1?l om©w«K:aaiu tt^ 
SABtbfe,, 

[0 2 6 0] *6IC, Ml±£«ofe££, Csl^li 
IgO. 0 5nm/secT\ 0. 2nm©J?£(C^#U C 
£>±£MgAg (SfiJtl 0 : 1) %^tfjSg0. 2 nm 
/secT'2 0 OmOJPSlcamLTRMf U Slit 
bTA 1 * 1 0 OmdKttLWftE Lig?%f#fe 0 

[0 2 6 1] CtD<J:5&W4iE Ljft^fot, ill^n 
»Ei±k:lMi2*WU *o±t*-;M* 
AS 3, *-/Hffi»4, rg£«*^7°?)g5-<DfgftJi 
5, S^il^^7 0 O^-cD^li6, tfPHjgJf 7 , *5 
J:tJP*?aAH8%uCD!I{cWb, *6KCO±K:, 7 
U ^Sfb^fMM^ ftfeliSTB 9 £{±mmik(D 

'hz^±mvBi£-£nm®±ig 1 o tt?«jssn^Ri 
ffi*#u ssi»p.^7 , e^otHi-t£D-efc?)o 

[0 2 6 2] CO^flE LiR^*, 1 0 mA/cm 2 (D^ftt 

ftlTfflBl&Lfcfcca, wmmn l OOcd/a , s 

fe, WfiO^SUBfci, 1 0 0iA/cm 2 ©£*^IgimZJW 
WS 9 0 0 0 cd/cm 2 , 9 . 9 VP 6 0 0 UtHX* 

1 0 mA/cm 2 cDSmffitm^BSl 1 OOcd/c 
m 2 % mWiMtt. 6 . 0 Vt? 5 0 0 0 0 o fee 

[0 2 6 3] <H»J 2 >Hji#iJ 1 ©jS^fcfcVT, 
(f h?7 U ^>fifa»{*(No. I-D) <0«t> <0 

(C, N, N' —7 (1— fy=f-)V) -N, N* ->'7i 

-i^yjyy (npb) fcja^SKMtRffllfcLTfR 



2 
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0, 
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1 0 OnA/cB°0£*^ilT*ffl#l«S9 0 0 Ocd/c 
ESMffi 9 . 8 VT% fiiS¥?$ffi 5 0 0 BtP^fc 
1 0raA/cm 2 cD^«^!)]-eaffliSai 1 0 0cd/ 
■ , iHWEE 5 . 5 VT?, «S¥«ffl 3 5 0 0 0 H$H? 
$jofe c 

[0 2 6 4] <II»J3>^M>J 1 Ol?t*5^T, il 

&3&ytifinZti. 1 0 0 mA/cm 2 ©£«MSKifrl?S]fflWS 
8 5 0 0 cd/m 2 , ffilMJE 7 . 8 VT\ «fi¥«8§ 5 0 0 
R#Hin*S l?> 1 0 mA/cm 2 ®£flttfm?fflffl)f A 9 0 0 
cd/m 2 % IgiMEE 6 . 0 VT\ «fi¥M»! 3 0 0 0 0 l$M 

[0 2 6 5] ftfe, UMlJK 3<0W*EL*fO58Jt 

€k SMiJ3<DfrliE L*?{i#fecD^^1-o 
[0 2 6 6] <*M¥0U 1 >HMJ 1 *fl* 
bfco fefeU *?&A«itbTfflt/>fe3 7{btr>7 
Iv£fflV">1\ A 1 Q3©±titt»MgAg*jR»U * 
ffit bfc 0 

[0 2 6 7] 10 mA/cm 2 T'OWfiti 4 0 0 cd/m 2 T'ffiil 
*£E9. 0V©^-byv ! l^) 1 6i:^o/co S5)t^^h/P 
%M7£LrctC6. 9 0%W±*^7*-b>SSif#(No. 
20)^?.O5l) l f:-efeofco 

[0 2 6 8] Sfes «36##*i!l£Lfcfc<:3, 1 0 0 
iA/cm 2 <D%mmn*<DnBQt 4 0 0 0cd/m 2 

[0269] <%mi2>mmm 1 t^it tcfs?*ff» 

WI*(No. I-D) t7i^7y h7-t>IH«f*(No. 1-1) 

0iI£-J!*x H^?)7x -;l/7 y h 5 -t >Bf^ft(No. 1- 

DO*^7> h t U -)"7^-try»|aSf*(No. 20) tX^ 
U;l/75>»IIM*(S-9)*ra«fc F-e>7"bfc 0 
[0 2 7 0] 10 mA/cm 2 tD^««»l7:-cDWS(i; 900 
cd/m 2 "fflBirWE 7 . 5V©*U>f«3ttfc4ofco f&t 
X^7 h;U%iJSbfctC5, 7 5%W±tf^-7*-fe> 
^#f*(No. 20) 6©5BttT?l5 o fee 
[0 2 7 1 ] ^#^?ISbfet C5, 1 0 0 

40 mA/cm 2 ©SSSMEilT?© Wfili 9 0 0 0 cd/m' 

T^At^ofeo 
[0 2 7 2] <HffiM4> [#«E Lf^X^WOff 
«] 

*7xstgtbm-^>yasr«p a p«7 o 5 9g«% 

[0 2 7 3] C©St6t*5-7^;l/*-*}Bj«^Sfc 

fe, Mf-f x7Woa t b r m t new 

50 ii4|lf;„ ta-fetfel. 0—1. 5/im 
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0 0 0 rpmTl$ 5#X try 3- h U 10 0 "CT? 3 ft 7 

2 0 nIOKtttt* 3 0 ©BgWmt^ 0 . 1 f»%fflS© 
TMAHCtetra methyl ammonium hydride) 7Ki$m.XM 
fftfco SflWSIHttttlft'C&ofco c©ft!WWS9J 
cDfe©*7-7^;l/^-?«C^L^^J;5tC2 2 0°C 
T'l»a7U *fe*7-7/;l>*-i:bfco fti<D 
fefCO^Tt, #8 (flft) ^Sft*fc»fiMi4»** 10 

[0 2 7 4] L©il TO^fiScM-r^BcO^ffltt 

sW&U 3fa©/<3»-->^*ffV\ ^2 2 0°CT'1B# 
Ka7LT, M^rtffco 
h/l©J¥£fift\)3 /!■ X$>ifc 0 

[0 2 7 5] *ft*P5aifi#*BlfcLTI T0«X/<«y 
*&Ti$ 1 0 OnmfiScKU 7* h »J V^7^-T*b^ 
Xh/<^-y*JBjSbfc«fc*ttffl|-?xyf-y^U b 20 
S>Xh**J*bT I TO/^->*Hft. 

[0 2 7 6] A2--y?Lrc 1 TO±t^Hi:bT 

2-y-y^bT, s i ChMHSKfcilfto. l ft in mc 

[0 2 7 7] *K1, IfeKfflll fcWWfcbT, W«E L* 

W&o&Fv h£Wt-S*$&E Lf^fX^W^SL 
fee H*+^ Xfi 2 mm x 2 mmT\ B«i#fe 1 K v h 30 

[0278] iin^io onk/cm v7£nmmmLT&& 

[0 2 7 9] 

IfHE cd/m 2 C I E x/y 

5 2 6 0 0.3 2/0. 3 4 

#6 9 34 0. 6 2/0. 34 

2 9 0 0 0.3 1/0. 5 0 

#6 7 44 0. 1 2/0. 1 4 40 

[0 2 8 0] <mmi5> hU'y E 

L X7b-f ©{fS|] 

;l/^-t@£LT, A 1 %m 1 . 5 /in ©HJffCX/W 
*U SMbTT 1 N*8J3 0raiOilJ¥t^<y*LT 
A 1 tT i NOSWI8*^ISLfco A 1 £T i N£j|£ 
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[0 2 8 1 ] *7-7-c;^-i:*-/ , i-3-HSI 

<DmM^mm s s <t ? ^ b fee 

[0 2 8 2] *n^6aw»«8fcbTo I TO/^~ 

y^mmmA tmrn^mcxm^Lfzo cm? i to 

[0 2 8 3] /^-^y^bfc I TO±tCf§£ilI£bT 
X/W^SjlCiD S IOi*jailU «6C58)W*5 

xsMfrsiifcsassmftKs i o 2 

2-^y^bT, S i 0 8 «&*ilK£iftO. 1 /ii micTB 

It « C i: S„ $ fe C ©g|5ft«?L& 
v»b»fc&oTbS3;fcak 8*4bfcgp#fc&j»2ft;fc: 

[0 2 8 4] #U-f 5 F©»8* 1 5g*%£W 

fibfcfe<D*KJ?2 fim KfcSidKXt! y • 3-h 
U 1 4 5^CT?1B#B87*U^-*U WbW^X^- 

pjrs©7* h • /<*->*jgja-r*fci&«)tt • stftu 

3SPRO«)tttllHB(**»<abfeo tf^bi^X h©»f 

KiiabT< **u>r5 Fof naiiox^—9--ii 

[0 2 8 5] HMU fcPffllfcLT. W«E L* 

^»J;t>'«afli*«b, 
X"*^3 3 0 /xm X 1 1 0 /im T\ S^fSC3 2 0 X 2 4 0 
XRGB F'y K0**fivhUy^XS!*5— r-f X7°b 

[0 2 8 6] cn^ttM^BKlb fcilCS, H»J4t 

[0 2 8 7] <HStW6 >*SS0!l4k:i3^T, ttfi^t? 

*f2H-r S (5 « Elttfc b T r >r X 7 b-T *ft» b fe 0 

!!©HRWa:«.0*ffifflbfc. 
[0 2 8 8] <HSS« 7 >HSfi0IJ 4 fcftV^T, 7 ^ "J ;l/ 

S i ChI!«<J6 Onm)¥tcffi»fli*SitSbcoi:1-S(i 
AH±P«tCbTxVX7°b^^ffKbfc 0 [S]«iCJigi)jL 

[0 2 8 9] 

t>^mx\ mnmx\ s^©w«ie L^^tfen 
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[0 2] nnm$(DtimELm i ?<D%ft7>^>?h)iz* 

i 
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* 2 


mm 


3 




4 




5 




6 




7 




8 




9 




1 0 


mmm 



[01] 



[02] 




(si) int. ci. 7 mam 

H 0 5 B 33/22 
33/26 

C72)f6W# «H ittl 

«Mffi**KB*^-Tgl3#l^ r-f 



F I f-73-K (##) 

H 0 5 B 33/22 C 
33/26 Z 

(72)isbm mm 

l(ORiWi£EB**8-Tgl3#l^ 



